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 While friendship over distance was once rare, numerous new technological options have 
created the opportunity to maintain friendships while not being geographically proximate.  
However, research examining the friendship dynamics of long-distance friends is rare, and the 
effects of communication and personality on long-distance friendship maintenance have not been 
fully explored.  The present study represents a longitudinal examination of the effects of 
communication and personality variables on maintaining a best friendship from high-school over 
participants’ first year of college, as well as the effects of this maintenance on the development 
of a new social network.  In terms of communication quantity, results indicated that text 
messaging frequency was the most consistently associated with friendship maintenance over 
distance.  Instant messages (IMs) and communication via social networking sites (SNSs) were 
also associated with multiple relational outcomes.  In regard to communication quality, higher 
quality of communication was associated with positive relational outcomes for all mediums 
except for e-mail and face-to-face contact.  Agreeableness and Extraversion were also strongly 
related to positive friendship outcomes, although did not affect the trajectory of relational 
outcomes over time.  Positive associations were also observed between maintaining a high-
school best friend and both social and psychological outcomes.  Possible future directions and 





 This project has been a fantastic journey, and I have been incredibly fortunate to never 
have traveled alone.  Many thanks to Jim Hannum, who has guided me throughout my graduate 
years and encouraged me to pursue my interests, even when they involved taking the road less 
traveled.  Tremendous thanks to Nora Gannon, whose statistical prowess allowed for the 
completion of the nested analyses that are central to longitudinal work.  Thank you to all of the 
Counseling Psychology faculty, whose rigorous training was integral to my ability to complete 
this project, and have prepared me so well for my professional career. 
Thank you to my friends, both near and far.  The heart of this project comes from my 
incredible experiences with you, and reflecting on the inevitable changes in our relationship over 
the course of time.   
Thank you to my family: I know you are always in my corner, and I love you dearly.   
And lastly, I am forever thankful for the unending support of my best friend, Lauren.  
You are my partner, my muse, and the love of my life.  You taught me how to celebrate life, and 
see the positive in all things.  You were always there when the going got tough, and refused to let 






TABLE OF CONTENTS 
CHAPTER 1 INTRODUCTION AND OVERVIEW ....................................................... 1 
  
CHAPTER 2 REVIEW OF THE LITERATURE ............................................................. 4 
 Friendship Development and Maintenance ........................................................... 4 
  Friendship Development and Levels  .............................................................. 4 
  Relational Maintenance ................................................................................... 6 
 Moving Around, Staying Connected  .................................................................... 8 
  Richness and Niches of Media ......................................................................... 9 
  New Media ..................................................................................................... 12 
   Telephone Calls ...................................................................................... 12 
   Text Messages ........................................................................................ 13 
   E-mail ..................................................................................................... 15 
   Instant Messages (IMs) .......................................................................... 16 
   Video-Mediated Communication ........................................................... 17 
   Social Networking Sites (SNSs) ............................................................. 19 
 Personality and Friendship ................................................................................... 19 
 The Nature of Long Distance Friendship ............................................................. 21 
 The Present Study  ............................................................................................... 23 
 
CHAPTER 3 METHOD .................................................................................................. 26 
 Participants ........................................................................................................... 26 
 Measures .............................................................................................................. 26 
 Procedure ............................................................................................................. 35 
 
CHAPTER 4 RESULTS .................................................................................................. 37 
 Descriptive Analysis ............................................................................................ 37 
 Research Question 1: Quantity and Quality of Communication ......................... 39 
 Research Question 2: Personality ........................................................................ 43 
 Research Question 3: The Relationship of Friendship Maintenance to  
  Social and Psychological Outcomes .............................................................. 45 
 
CHAPTER 5 DISCUSSION ............................................................................................ 47 
 Communication and Relational Outcomes .......................................................... 47 
 Personality and Friendship Retention .................................................................. 55 
 Social and Psychological Outcomes .................................................................... 57 
 Limitations and Future Directions ....................................................................... 59 
 Conclusions .......................................................................................................... 61 
 
REFERENCES ................................................................................................................ 64 
 
APPENDIX A TABLES .................................................................................................. 73 
 





INTRODUCTION AND OVERVIEW 
 As recently as twenty-five years ago, leaving home to attend college involved severing 
connections with many friends that were once held dear.  The only available contact options 
handwritten letters or expensive long-distance telephone calls, maintaining a relationship to the 
degree it functioned in the past appeared a seemingly impossible task.  This dearth of options led 
many academics to conclude that long-distance friendships could not be properly maintained, 
and were too rare to justify difficult study (Stafford, 2005). 
 However, modern technology created a revolution in interpersonal communication.  
Costly long-distance telephone calls gave way to unlimited talking plans for land-line phones, 
and unlimited night and weekend minutes on cell phones has made communication over 
telephone widely prevalent, constantly accessible, and reasonably inexpensive.  The advent and 
adoption of the internet opened the door to a wide array of new unique communication options, 
including e-mail, instant messaging, video-mediated communication (or “video chat”), and social 
networking sites.  While a break in geographic proximity was once the most common reason for 
the dissolution of a friendship (Rose, 1984), it now may be little more than a bump in the road 
over the long journey of an interpersonal relationship. 
 Engaging in friendships, either geographically-close (GC) or long-distance (LD), have 
well-established psychological and physiological benefits through social support, from buffering 
against stress (Cohen & Wills, 1985) to decreasing mortality rates (Forster & Stoller, 1992).  
Closer friendships, which Social Penetration Theory characterizes as involving greater breadth 
and depth of interactions (Altman & Taylor, 1973), would be of particular importance, as they 
provide significantly more support than more casual relationships (Oswald, Clark, & Kelly 
2004).   
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Once a close friendship has been developed, it must be maintained to remain functional 
and beneficial.  Traditional theories of relational maintenance involved frequent face-to-face 
(FtF) contact, during which maintenance behaviors of various types would be performed 
(Stafford, 2005).  However, frequent FtF maintenance is not an option for the majority of LD 
friendships, and friendship dyads tend to compensate by using other mediums to communicate.  
Telephone calls, e-mail, instant messages, video chat, and social networking sites are all new 
media that allow for communication and maintenance over distance. 
While each medium facilitates communication over distance, they are not all equally 
suited for every task.  Media Niche Theory (Dimmick, Kline, & Stafford, 2000) proposes that 
each media type serves a communications niche, and that better technologies will be the 
dominant medium within a niche.  For example, asynchronous mediums, such as e-mail, occupy 
a different niche than synchronous mediums such as telephone calls.  Rich media, such as media 
that impart information about vocal intonations (e.g., phone calls) or nonverbal cues (e.g. FtF 
contact), are used for different tasks than lean media, which do not impart meaning outside the 
written word (Daft & Lengel, 1986).  In general, richer communication modalities have been 
found to convey more intimacy than leaner mediums (Dimmick et al., 2000).  In the past, higher 
quantities of communication over a given medium have been linked to positive relational 
outcomes (Cummings, Lee, & Kraut, 2006).  However, the quality of communication over these 
mediums is seldom examined, and a thorough investigation of how current conceptualizations of 
friendship maintenance are conducted over different communication mediums has yet to be 
conducted. 
Other than communication variables, internal factors such as personality traits also play a 
role in interpersonal functioning (Ozer & Benet-Martinez, 2006).  The Big Five (McCrae & 
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John, 1992) personality dimensions have been linked to multiple aspects of friendship 
development, such as selection of friends (Selfhaut et al., 2010) and popularity (Paunonen, 
2003).  However, the role of personality in friendship maintenance, rather than in relation to 
friendship development or popularity, has to date not received any scholarly attention.  It stands 
to reason that internal traits, as well as discreet actions such as communication, affect friendship 
maintenance.    
While advances in technology have made friendship over distance a commonality, 
current research indicates that LD friendships are maintained and function in notably different 
ways from traditional, GC friendships (e.g. Johnson, 2001).  Most notably, psychological and 
communications research has not yet examined how LD friendships are maintained over 
different technological mediums, nor how the underlying and ever-present factor of personality 
also affects friendship outcomes.  In a longitudinal design over a students’ first year of college, 
the present study investigated these open areas of inquiry, as well as examine how the 
maintenance of a high school (HS) best friendship is related to psychological, social, and 
academic outcomes.  Thus, the following three research questions are proposed: 
 
RQ1: To what extent are the quality and quantity of communication across different 
mediums related to friendship outcomes? 
 
RQ2:  To what extent are personality variables associated with friendship outcomes? 
 





REVIEW OF THE LITERATURE 
Friendship Development and Maintenance 
A strong friendship network is adaptive for a multitude of reasons.  Friendships have 
been linked either directly, or indirectly via providing social support, to a multitude of beneficial 
outcomes, including identity formation in adolescents (Siebert, Mutran, & Reitzes, 1999), stress 
buffering (e.g., Cohen & Wills, 1985) and even decreased mortality rates (Forster & Stoller, 
1992).  Perceived social support imparted by friends has also been linked to positive 
psychological outcomes, such as satisfaction with life and self-esteem (Weiner, 2009).   
Conversely, a lack of friends, which can often occur when an individual leaves their 
home to attend college, can be detrimental to psychological well-being.  Numerous studies have 
linked loneliness to many negative outcomes, including problematic internet usage (Ceyhan & 
Ceyhan, 2007), lower satisfaction with life (Swami et al., 2007), and depression (Wei, Russell, & 
Zakalik, 2005), all of which can lead to significant disturbances in everyday functioning.  The 
loss of old friends in a new environment can also lead to friendsickness, which has been linked to 
poor self-esteem and a less satisfying college experience (Paul & Brier, 2001).  Given these 
factors, developing and maintaining a healthy social network is generally in the best interest of 
most individuals. 
Friendship Development and Levels 
 Before a social network can be utilized and maintained, it must first be developed.  One 
of the most prominent theories of friendship development is Social Penetration Theory (SPT; 
Altman & Taylor, 1973), which contends that friendships start as less-intimate relationships, and 
can become more intimate and meaningful though interactions over time.  According to SPT, the 
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level of a friendship can be classified, depending on how close the friendship has become 
through the process of disclosing oneself in terms of both breadth and depth.  SPT categorizes 
friendships into four hierarchical levels, with the most advanced stage, “Stable Exchange,” akin 
to a “best friendship.”  Stable Exchange is achieved in very few relationships, and is 
characterized by high degrees of openness and understanding of the other individual.  
Conversations have robust depth and breadth, and very few to no topics are undisclosed.  
Relationships in this stage have very few misunderstandings about meanings of communication, 
and there is a high degree of synchrony and mutuality in how conversations and interactions 
occur.  Friends in a Stable Exchange are extremely comfortable with each other, and generally 
have built a long history together. 
According to Social Penetration Theory, although friendships at higher levels of 
development can be very rewarding, they also require more time and effort to maintain.  As an 
individual has finite time and resources to invest in relational maintenance and growth, the 
majority of friends will fall into lower tiers, while a limited number of friendships will receive 
the extra time and resources required for elevation into higher levels of development. 
In the present study, individuals in Stable Exchange, or best friends, are of particular 
interest.  As interactions with these friends, as opposed to more casual friends, can be 
emotionally laden (Altman & Taylor, 1973), it follows that best friends are critical to the 
functioning of a social network.  These friends, then, are most likely of critical importance in 
affecting the previously mentioned outcomes commonly linked to friendship, such as perceived 
social support, happiness, and loneliness, and would likely be beneficial to maintain over 
distance.  As such, exploring which factors affect best friendships over distance would be 
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extremely useful in an effort to predict or even affect the trajectory of a friendship after a 
geographic move occurs. 
Relational Maintenance 
After a friendship has developed, regardless of whether it is GC or LD, it must be 
maintained if it is to function at a consistent level.  Relational maintenance, as defined by Dindia 
and Canary (1993), meets the following goals: “(1) to keep a relationship in existence, (2) to 
keep a relationship in a specified state or condition, (3) to keep a relationship in satisfactory 
condition, and (4) to keep a relationship in repair.”  The present study focuses on the second 
definition, as it is assumed that students who recently graduated from high school will remain 
interested in maintaining their best friendship that they have invested in for multiple years prior.  
Greater amounts of relational maintenance have been associated with more enduring friendships 
(Oswald & Clark, 2003), and best friendships are characterized by the highest levels of 
maintenance behaviors (Oswald, Clark, & Kelly, 2004).   
Oswald, Cark, and Kelly (2004) developed a typology of relational maintenance 
specifically designed for friendships.  They explain that while theories of relational maintenance 
have been proposed in the past, the vast majority of these theories were designed to explain 
romantic relational maintenance (e.g., Dainton & Stafford, 1993), and the few that focused on 
friendships were preliminary investigations, rather than exhaustive typologies.  To fill this gap in 
the literature, they derived a four-factor model of relational maintenance: Positivity, 
Supportiveness, Openness, and Interaction.  Positivity refers to the presence of behaviors that 
make the friendship worthwhile and enjoyable (e.g., being upbeat and enjoyable), as well as the 
absence of behaviors that are antisocial (e.g., not returning phone calls).  Supportiveness 
encompasses emotional support in times of need and expressing support for the relationship in 
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general.  Openness is characterized by self-disclosure during conversations, as well as the 
general quality of conversations (e.g., intellectual stimulation of the conversations).  Lastly, 
Interaction is defined by various activities that the friends participate in together, such as going 
to social gatherings, as well as the desire to make time to spend time together even when they are 
busy.  These strategies have been found to be more representative of dyadic-level behavior 
unique to a specific friendship, rather than an individual-level trait that an individual uses with 
all of his or her friends (Oswald & Clark, 2006).   
Past research has found that the four friendship maintenance strategies are predictive of 
multiple relational outcomes, including high school best friends retaining their best-friend status 
over their first year of college (Oswald & Clark, 2003), and a positive relationship with 
friendship satisfaction and commitment (Oswald et al., 2004).  While still a relatively new 
theory, the four-factor maintenance typology was formulated using previous research on 
relational maintenance as a theoretical base (Oswald et al., 2004), and represents the best and 
most thorough conceptualization of friendship maintenance available.   
If a friendship is not properly maintained, intimacy will begin to fade.  SPT refers to this 
process as a gradual withdrawal, and it occurs as communication gradually decreases in breadth 
and depth, as well as in the other markers that characterize later stages of relational development 
(Altman & Taylor, 1973).  Within the theoretical orientation of Oswald et al. (2004), a decrease 
in relational maintenance is a marker of a less-close friendship.  This decrease is more likely to 
occur in the case of LD friendships, as the distance will make engaging in joint activities more 
difficult, lowering the opportunity for meaningful interaction.  However, previous literature has 
found that LD friendships are just as close as GC friendships, despite the lack of FtF interaction 
(Johnson, 2001).  The present study used the maintenance strategies outlined by Oswald et al.  
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(2004) to clarify how friendships are maintained in relation to distance, communication usage, 
and personality variables.   
Moving Around, Staying Connected 
As previously mentioned, a significant component of maintenance is conceptualized as 
occurring in a face-to-face (FtF) context: one person meets with another, and they engage in 
activities and maintenance behaviors (Johnson, 2001; Canary, Stafford, Hause, & Wallace, 
1993).  However, in the current mobile society of the United States, individuals are constantly 
moving from location to location, often for long periods of time.  The U.S. Census Bureau 
(2001) reported that one in six Americans change their residence each year, for a total of 11.7 
moves over their lifetime.  From 2005 to 2006, 39.8 million Americans switched residencies; 5.6 
million moving to an entirely different state (U.S. Census Bureau, 2006). 
For many young Americans, moving away to college represents one of these residence 
changes.  While some students choose to stay in the community in which they were raised, a 67 
percent of college attendees move more than 50 miles away from home, with a median distance 
of 94 miles (Mattern & Wyatt, 2009).  From 2005-2010 at the University of Illinois at Urbana-
Champaign (UIUC), a state-funded public university, 26.4 percent of students reported their 
permanent residences as outside the state of Illinois (University of Illinois, 2010).  However, of 
those 73.6 percent of students who reported an Illinois residence, the percentage of students 
enrolled from Champaign County and its closest neighboring counties (Dewitt, Douglas, Edgar, 
Ford, McClean, Piatt, and Vermillion) was between 12.5 percent and 15 percent (University of 
Illinois, 2010), indicating that most Illinois students travel well beyond their home counties to 
attend school at UIUC.  Additionally, it is possible that some more advanced students from other 
states declared Champaign as their permanent residence, which would inflate the number of 
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students enrolled from Champaign County.  As such, a minimum of 89 percent of students at the 
University of Illinois lived outside the immediate area prior to their enrollment.   
When a residence change of this magnitude occurs, engaging in FtF maintenance 
becomes increasingly difficult.  Traditional theories of relational maintenance propose that 
frequent FtF contact and maintenance is central to a healthy relationship (e.g., Canary et al., 
1993), which would imply that a geographic move would be detrimental to the strength of a 
relationship.  However, the development of many of these theories occurred at a time in which 
long-distance communication was much more difficult or infrequent; while at one time hand-
written letters or expensive long-distance phone calls were the only options for communication 
of distance, modern technology has opened up a slew of new options to stay connected over 
distance.  In particular, telephones, email, instant messaging, social networking sites, and video 
chat have all had an impact on how individuals stay connected, in unique and different ways. 
Richness and Niches of Media 
 While there are many modern options for communication, they are not all created equal.  
Media Richness Theory (MRT; Daft & Lengel, 1986; Trevino, Lengel, & Daft, 1987) 
conceptualizes communication being either “rich” or “lean” based on four primary 
characteristics: the availability of quick feedback, utilization of multiple cues (e.g., body 
language) to convey interpretations, personalization, and language variety (e.g., natural language 
or scientific language).  As such, FtF communication was hypothesized to be the richest of 
communication mediums, followed by telephones, followed by written documents.   Since 
MRT’s inception the late 1980s, while the conceptualization of richness appears to have 
remained valid, the predicted outcomes of variable richness in communication types have not 
been supported.   Dennis & Kinney (1998) found that while participants were able to 
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differentiate rich media from lean media, neither type was superior for equivocal tasks or 
uncertainty reduction.  Media Richness Theory has also failed to fully explain the results of 
various other studies in which it has been utilized, including decision-making speed for male-
male or mixed-gender working teams (Dennis, Kinney, & Hung, 1999) and predicting media use 
by Korean workers with their supervisors (Lee & Lee, 2009). 
 Building from Media Richness Theory, Media Niche Theory (MNT; Dimmick et al., 
2000) is a more modern conceptualization of how different media are utilized to fulfill different 
user needs, in terms of gratifications and gratification opportunities.  Gratifications are simply 
another word to describe the needs of the user, while gratification opportunity refers to the 
opportunities the media presents to fulfill a given gratification (Dimmick et al., 2000).  For 
example, if an individual wanted to learn about current world news (the need, or gratification), 
watching the nightly news on television would have low gratification opportunities: it is only 
offered at one point in time, and if it is missed the information is lost.  However, reading about 
the news at an online news site would have high gratification opportunities: it can be viewed at 
any time, and the user can select which news they want to focus on. 
 A gratification niche has three defining characteristics: niche breadth, niche overlap, and 
competitive superiority (Ramirez, Dimmick, Feaster, & Lin, 2008).  Niche breadth refers to the 
how broad or narrow a medium satisfies a set of media-related needs, and can be interpreted as 
relative specialism or generalism.  Niche overlap refers to how similar one media’s niche is to 
another media’s niche.  If two media have a high degree of overlap they can be viewed as 
serving the same general set of needs, whereas low overlap indicates that each medium serves a 
different set of needs.  Competitive superiority encompasses the extent to which one media or 
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another better serves a particular gratification.  If one media is superior over another for a 
gratification type, it will generally be the preferred medium for that type of gratification. 
  The niche that a medium fills is ultimately based on its defining characteristics, or what 
needs it can fill.  Two of the most commonly used defining characteristics are levels of cue 
richness and levels of synchronicity (Ramirez et al., 2008).  Cue richness refers to the previously 
defined media richness, in which more rich mediums provide quick feedback, utilize multiple 
cues for interpretations, and the use of language to convey subtleties.  Synchronicity is how 
temporally connected both partners in an interaction must be.  For example, FtF communication 
and telephone calls are highly synchronous: one person talks, and then the other person talks 
back to them.  E-mail requires low synchronicity, as the recipient of an e-mail does not need to 
be present at their computer to receive the message.  Instant messaging lies somewhere in-
between: while users are expected to respond to each other in real-time (Ramirez et al., 2008), 
responses are generally not expected to be as timely as if they were speaking on a telephone.   
 MNT theory is useful in conceptualizing why certain media are used, and in particular 
why certain media are used over another media.  For example, hand-written letters and e-mail 
have a high degree of niche overlap: they are both communication employed when lean, written, 
asynchronous communication is needed.  However, email has competitive superiority over 
written letters due to its greater gratification opportunities: email can be composed from any 
location with a computer and an internet connection, it requires significantly less time to travel to 
its destination, the cost is free, and typing an email generally takes less time than writing a letter.  
As such, correspondence via email has become commonplace, whereas the use of hand-written 
letters has diminished (Ledbetter, 2008). 
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 In the current study, MNT will be used to conceptualize differences in friendship 
outcomes resulting from the use of different types of communication media.  Relational 
maintenance may be more or less difficult to perform over different mediums with geographic 
separation, as best friendships require greater breadth and depth than other friendship 
classifications to maintain their closeness.  In terms of new media use, the relational maintenance 
niches of telephones, text messages, emails, instant messages, video chat, and social networking 
websites are of particular interest. 
 New Media 
 Telephone Calls.  Of new media modalities examined in this study, the telephone is the 
oldest of the technologies, being invented in 1876.  However, phones in recent years have 
become much more cost effective: AT&T reported that in 1945, a 10 minute phone call from 
New York to Los Angeles would cost $56.80 in 1995 dollars, but that cost had dropped to $1.50 
by 1995 (Cummings et al., 2006).  Now in 2010, many landline phone plans feature unlimited 
minutes for calls of any distance, and most major cell phone providers feature free night and 
weekend calling.  This decrease in cost has enabled telephones to be an extremely viable form of 
communication over distance, with worldwide phone users numbering one billion individuals as 
of 2001 (International Telecommunications Union, 2002).  Outside of face-to-face interaction, 
phone calls are the most popular communication medium for communicating with local friends, 
while ranking second in frequency to internet communications for long-distance relationships 
(Baym, Zhang, & Lin, 2004). 
 As a medium, telephones feature synchronous communication with considerable richness, 
as users can pick up on vocal cues to help interpret affect and ambiguous statements.  The 
richness and quality of phone communications has generally been rated highly (e.g., Dimmick et 
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al., 2000), sometimes equally as high as FtF communication (Baym et al., 2004).  Additionally, 
cellular phones are mobile by definition, which allows them even greater gratification 
opportunities than land-line phones.  The niche breadth of cell phones has been found to be 
larger than the breadth of email, IMs, landline phones, as well as holding competitive superiority 
over these other mediums (Ramirez et al., 2008).  Furthermore, one study found that telephone 
conversations rated just as high in communication quality as FtF communication (Baym et al., 
2004).   
 Previous research has found that mobile phones are generally used more frequently to 
communicate with closer relationships, while other communication mediums (such as IMs) are 
used to communicate with less close friendships (Kim, Kim, Park, & Rice, 2004).  The frequency 
of telephone calls correlates positively with the strength (Wellman & Tindall, 1993) and 
closeness (Ledbetter, 2008) of a relationship.  Additionally, telephones tend to be used for 
intimate conversations between very close friends more than other communication modalities 
(Utz, 2007).  In sum, while a relatively older technology, telephones remain a strong generalist 
option for synchronous communication between friends, while also serving as the medium of 
choice for mediated communication in closer relationships. 
 Text Messages.  Text messages, or Short Message Service (SMS), represent text-based 
communications of (traditionally) 160 characters or less that are primarily sent from mobile 
phone to mobile phone.  Text messages first appeared in the early 1990s, and gained significant 
popularity and widespread use between 1998-2000 (Grinter & Eldridge, 2001).  Teenagers were 
the primary early adopters of SMS communication, which quickly developed its own set of 
norms, practices, and exchange rituals (Grinter & Eldridge, 2003; Taylor & Harper, 2002).  Text 
messages are most often used for communicating with peers, as opposed to family members, and 
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while many are sent while in transit, 63% are sent while at home (Grinter & Eldridge, 2001).  
Text messaging can be faster and more convenient than other forms of communication, as 
abbreviations can (and often are) used, and texts can also be sent discretely in public locations 
(Grinter & Eldridge, 2001).  While text messages were once costly, unlimited quantities of text 
messages are often included in many cellular phone plans, or large quantities can be added for a 
small additional monthly charge. 
 Currently, text messaging has become a mainstream form of communication, particularly 
for younger individuals (Cingel & Sundar, 2012).  As of 2010, young adults aged 18-24 send and 
receive an average of 1,630 text messages per month, which averages to three per hour (The 
Nielsen Company, 2010).  In a 2011 study of cell phone activity, The Nielsen Company 
determined that since 2009, voice minute usage has dropped by 12%, and text messaging 
frequency has increased by 35% for females and 44% for males, such that women now send and 
receive more text messages than they use voice minutes, and men utilize approximately the same 
amount of voice time as text messages received and sent.  Additionally, individuals under 24 
years of age send and receive the most text messages of any age demographic The Nielsen 
Company, 2011).  
 In terms of media niche, text messages are a low-richness asynchronous communication 
medium that is accessed from mobile phones.  This point of access provides a high level of 
convenience, and also ensures that the recipient of the text message will have immediate access 
to the message.  While characters are limited per text, multiple messages can be sent, allowing 
for more detailed messages to be conveyed if desired.  Further, as text messages can be sent and 
received discretely in public locations, they allow for communication at times that other 
mediums are not able to utilize.  
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 E-mail.  Email has been one of the most popular communication modalities available, 
particularly among college students.  The amount of adults who send or receive e-mail on a daily 
basis has rose steadily each year since 2000 (Pew Internet & American Life Project, 2010), and 
as of 2002, 62% of college students used email as their primary communication medium (Pew 
Internet & American Life Project, 2002).  This high frequency of use by college students may be 
largely explained by the widely available free access to the Internet on a college campus, as 
opposed to other areas (Johnson, Haigh, Becker, Craig, & Wigley, 2008).  In addition to 
communicating with friends, the rise of e-mail on college campuses has raised the median 
number of contacts between parents and students from two times per week across all mediums to 
six times per week via e-mail alone (Trice, 2002). 
 The greatest strength of e-mail has frequently been identified as its asynchrony and large 
degree of gratification opportunities.  For example, Stafford, Kline, & Dimmick (1999) found 
that some of their participants felt it was easier to connect with friends over e-mail, due to 
difficulty coordinating schedules or users living in different time zones.  E-mail also has the 
benefit of being free, and much quicker than hand-written mail.  However, e-mail is generally 
viewed as a lean medium: users only have text to interpret for meaning, and do not benefit from 
any vocal or nonverbal cues (Dimmick et al., 2000).  E-mail has rated low on the interpersonal 
gratification of “companionship” (Dimmick et al., 2000), has not been a significant predictor of 
interdependence (Ledbetter, 2009b), as well as rating as slightly lower in quality to telephone 
calls or FtF conversations (Baym et al., 2004).  Additionally, friends who are primarily contacted 
via e-mail tend to be less close than friends whose primary contact medium is FtF or telephone 
calls (Cummings, Butler, & Kraut, 2002). 
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 Despite the apparent leanness of e-mail, some studies have found evidence that e-mail 
communication is sufficient to maintain friendships.  Johnson et al.  (2008) examined e-mail use, 
and determined that individuals were more likely to engage in relational maintenance strategies 
such as openness, assurances, and positivity over exchanging information about mundane 
information or joint activities.  Stafford et al. (1999) investigated relational maintenance over e-
mail, and concluded that friendships could be properly maintained over e-mail.  Further, while 
internet interactions were rated lower in quality than FtF interactions and telephone calls, they 
were still rated above average in terms of communication quality (Baym et al., 2004).  While the 
role and efficacy of e-mails in relational maintenance is still being fully defined, email appears to 
be an integral element to modern communication between friends.   
 Instant Messages (IMs).  The first instant messaging (IMing) client was ICQ, and was 
released in 1996 (Cummings et al., 2006).  Since then, IM options have expanded, giving users a 
broad choice of IM providers (AOL Instant Messenger, Windows Messenger, GChat, Facebook 
chat, and so on), and IM use has expanded to meet that demand.  Through the Pew Internet & 
American Life Project, Shiu and Lenhart (2004) found that 42% of internet users, or more than 
53 million adults, use IMs, and that the total growth rate of IM users was 29% since the year 
2000.  In the six years since that study was completed, it is conceivable that IM usage has further 
increased, particularly since Google Talk was released and integrated with the popular Gmail 
service in 2005.  Additionally, a report by the Pew Internet & American Life Project in 2002 
found that twice the proportion of college students use IMs compared to the general public.  
Much like e-mail, the easy access of the internet on campus and inexpensive nature of IMs make 
them a popular medium for communication among college students (Ramirez et al., 2008).  IMs 
also present a strong appeal to teenagers, as they allow facilitate two major facets of identity 
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formation: maintaining individual friendships and being part of larger peer groups (Boneva, 
Quinn, Kraut, Kiesler, & Shklovski, 2006).   
 IMs are distinct as a medium by combining the written medium of letters and e-mail with 
the synchronous communication of FtF communication or a telephone call (Ramirez et al., 
2008).  Additionally, IMs are one of the few easily available one-to-many communication 
modalities, in which one person can communicate with multiple people simultaneously (Boneva 
et al., 2006).  This flexibility contributes to the niche breadth of an IM being greater than that of 
land-line phones and email.  However, IMs also have significant niche overlap with land-line 
phones, cell phones, and e-mail (Ramirez et al., 2008).  Additionally, IMs demonstrated 
competitive superiority over land-line phones and e-mail, indicating that IMs may be displacing 
the other two older technologies to some degree (Ramirez et al., 2008). 
 Findings regarding IM use and friendship have been mixed.  Boneva et al. (2006) found 
that IMs were rated as less enjoyable than telephone calls or FtF visits, and that friendships 
utilizing IMs as the primary communication method tended to be less close than those 
maintained by phone calls or FtF communication.  However, Hu, Wood, Smith, and Westbrook 
(2006) found a positive relationship between IM frequency and verbal, affective, and social 
intimacy, and concluded that IM use promotes, rather than hinders, intimacy.  Additionally, 
Cummings et al. (2006) found that IMs were more predictive of friendship closeness over time 
than face-to-face contact or telephone calls.  As IMs are generally used for casual conversation 
rather than exploring intimate topics (Boneva et al., 2006), traditional understanding of media 
richness does not fully explain these positive relationships.   
 Video-Mediated Communication.  Video chat is a relatively new form of mainstream 
communication, in which two individuals communicate over the internet via audio and video 
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feeds, usually with the use of a webcam.  It is a rapidly growing medium: while 18 million users 
were using video with MSN Messenger in 2004 (Schindler, 2006), now Skype, one of the most 
popular video chat providers, has 405 million registered users of 2008, who have placed over 25 
billion minutes of video calls since Skype’s integration of video in 2005 (Skype, 2009).   
 As a medium, video chat demonstrates many similarities to phone calls: communication is 
synchronous and verbal, capable of relaying inflections and vocal tone much like a FtF 
conversation.  However, the added video component adds another dimension, allowing greater 
ability to show understanding, forecast responses, display non-verbal behaviors, enhance verbal 
descriptions, and manage pauses (Isaacs & Tang, 1994).  Not surprisingly, video chat exhibits a 
large degree of niche overlap with telephone calls, serving largely as a substitute or upgrade 
(Kirk, Sellen, & Cao, 2010).  However, unlike phone calls, video chat has the ability to be used 
as an open connection rather than as a focused conversation: a video connection is left open 
while the users work independently; simulating being in the same environment and working 
concurrently (Kirk et al., 2010). 
 In terms of social functionality, previous results have been mixed.  Kirk et al. (2010) 
found that video chat enabled users feel closer to the person they were communicating with than 
using a telephone alone.  However, other studies have found that the added video can be 
awkward, or detract from the communication experience.  For example, due to the position of the 
webcam not being located on the computer’s screen, it is difficult to impossible to achieve 
mutual eye contact (Wheatley & Basapur, 2009; Grayson & Monk, 2003).  Additionally, 
Wheatley and Basapur (2009) found that communicating via webcam was rated significantly 
lower than FtF communication in both comfort and enhancing relationships. 
19	  
	  
 Social Networking Sites (SNSs).  SNSs, such as Facebook and Myspace, are another 
relatively recent advance in communication media, and are particularly popular and important to 
college-aged students (Lampe, Ellison, & Steinfield, 2006).  In a recent survey, 72% of young 
adults aged 18-29 who use internet services endorsed using SNSs (Lenhart, Purcell, Smith, & 
Zickhur, 2010).  Although some SNSs, such as Facebook, have integrated features for e-mail-
like private messages and IM clients, SNSs also allow for communication via public comments 
left on an individual’s page (e.g., posting on a Facebook wall).  Although the majority of 
evidence indicates that SNSs are mainly used to check up on friends (Joinson, 2008), maintain 
lightweight contact (Lampe, Ellison, & Steinfield, 2008), or maintain peripheral friendships 
(Barkhuus & Tashiro, 2010), there have been some findings that SNS can be predictive of 
intimacy.  For example, Gilbert & Karahalios (2009) found that a seven-factor model of 
interactions and information from Facebook friends could predict whether a friendship was a 
strong or weak tie 85% of the time, and Facebook use has been associated with increased social 
capital and decreased levels of loneliness (Burke, Marlow, & Lento, 2010). 
Personality and Friendship 
 While friendship maintenance and communication over distance are strong predictors of 
relational strength over time, personality variables, or character traits that remain relatively stable 
over time and across situations, also play a significant role in how easily an individual develops 
and maintains friendships.  Personality dispositions have an influence on many facets of an 
individual’s life, including happiness, psychological health, spirituality, relationships with others, 
occupational choice, criminal activity, and political ideology, among a host of others (Ozer & 
Benet-Martinez, 2006).  One of the most empirically supported theories of personality is the 
Five-Factor Model, otherwise known as the Big Five theory (McCrae & John, 1992).  The Big 
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Five theory includes dimensions of Neuroticism (e.g., tenseness, instability), Extraversion (e.g., 
active, outgoing), Openness to Experience (e.g., curious, wide interests), Agreeableness (e.g., 
generous, kind), and Conscientiousness (e.g., reliable, thorough).  The five factors of the Big 
Five have been found to be consistent across races, cultures, languages, and countries, prompting 
its founders to label it as a “human universal” (McCrae & Costa, 1997).   
The Big Five factors have proven to be highly stable over time, and predictive of multiple 
significant interpersonal outcomes.  The strongest relationship between personality and 
interpersonal functioning are for components of empathy and emotional regulation; empathy is 
predicted by extraversion and agreeableness, while emotional regulation is best predicted by low 
neuroticism (Ozer & Benet-Martinez, 2006).  Additionally, individuals tend to select friends who 
are similar to themselves in levels of Agreeableness, Extraversion, and Openness (Selfhaut et al., 
2010), and extraversion has been found to have a positive association with popularity (Paunonen, 
2003). 
Agreeableness and extraversion have demonstrated the greatest predictive power relating 
to peer relations in children (Ozer & Benet-Martinez, 2006).  For example, Jensen-Campbell et 
al. (2002) found that Agreeableness was associated with positive peer relations, and both 
agreeableness and extraversion were associated with peer acceptance and friendship.  Across a 
school year, Jensen-Campbell et al. (2002) also found that agreeableness was associated with 
decreased peer victimization (e.g., bullying).   
Despite personality’s strong link to friendship development in children and adolescents, 
research examining the link between personality and friendships among adults is unfortunately 
sparse (Ozer & Benet-Martinez, 2006).  However, the few published studies available 
predominantly support conclusions from studies with children and adolescents.  Asendorpft and 
21	  
	  
Wilpers (1998) found that Extraversion (including subfactors of Shyness and Sociability), 
Agreeableness, and Conscientiousness influenced the number of peer relationships and conflicts 
with peers.  In another study, Neuroticism had a positive relationship to the number of conflicts 
between friends while Openness demonstrated a negative relationship, Extraversion exhibited a 
positive relationship to closeness, and Agreeableness was negatively related to how irritating a 
friend seems (Berry, Willingham, & Thayer, 2000).  In terms of popularity, Extraversion has 
been found to predict greater popularity for both males and females, while high Neuroticism in 
men predicts lower popularity (Anderson, John, Keltner, & Kring, 2001). 
While the link between personality and friendship development has been significantly 
studied, no information is available relating Big Five personality traits to friendship maintenance 
behaviors.  While associations between personality and romantic relationships (e.g., Shaver & 
Brennan, 1994) and personality and select friendship outcomes (e.g., Berry et al., 2000) have 
received some attention, Big Five traits and their mechanisms of friendship maintenance have 
been neglected.  Given the importance of friendships to overall psychological functioning, the 
lack of data on how personality affects friendships once they have been established is a 
noticeable gap in the literature. 
The Nature of Long Distance Friendship 
Although the effects of maintenance behaviors and personality have been studied in terms 
of geographically-close friendships, research on the dynamics of long-distance friendships is a 
newly burgeoning field.  Although the research is somewhat sparse and results have been mixed, 
the majority of findings seem to concur that LD friendships function in significantly different 
ways than GC friendships. 
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In one of the earliest studies of LD friendships maintenance, Rohlfing (1995) studied how 
LD friendships functioned in a sample of women.  Rohlfing concluded that LD friends engage in 
less small talk when conversing over the telephone compared to GC friends, and that participants 
felt just as close to their LD friends as to their GC ones.  In 2001, Johnson found that GC friends 
engage in relational maintenance more frequently, but that there was no difference in closeness 
or relational satisfaction between GC friends and LD friends.  Additionally, Johnson (2001) 
concluded that the two types of friendships were maintained in different ways: GC friends 
exhibited more social networking and joint activity behaviors, while LD friends exchanged more 
cards, letters, and telephone calls.  Johnson concluded that the quality of maintenance, rather 
than the quantity, appears to be a significant factor in LD friendships.  In terms of social support, 
a previous study by this author concluded that while GC friends provide greater amounts of 
received social support, there is no different between the amount of perceived support provided 
by GC and LD friendships (Weiner, 2009). 
 While some studies found that relational outcomes for LD friendships were positive, 
others have found contrasting results.  Cummings et al. (2006) found that over the first three 
years of college, students’ psychological closeness to their high school friends progressively 
declined, although this decline was tempered by communication.  A study by Oswald and Clark 
(2003) found that best friendships from high school with low communication rates declined in 
satisfaction, commitment, rewards, and investments over the first year of college, although this 
decline was present in both LD and GC friends.  Additionally, Rose (1984) found that 
geographic separation was the most common factor for the dissolution of a friendship.   
 In sum, although results regarding the outcome of friendships over distance have been 
mixed, there is little doubt that a friendship over distance is distinct from a proximal friendship.  
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LD friends expect and receive less maintenance (Johnson, 2001), yet in many cases retain their 
closeness and satisfaction regardless (e.g., Johnson, 2001; Johnson, 2008; Rohlfing, 1995).  
Further, there is evidence that communication technologies are used differently depending on 
how far away one user is from another (Mok, Carrasco, & Wellman, 2010).  As such, established 
relational principles, such as the relationship of maintenance to friendship outcomes and the 
necessity of FtF contact, must be reexamined for a LD modality. 
The Present Study 
 While knowledge about how LD friendships function and are maintained is growing, 
there are still many areas and facets yet unstudied.  The mixed results regarding friendship 
outcomes across previous studies of LD friendship may be due to neglecting the specific 
mechanisms and mediums by which friendships are maintained.  Further, to date there has not 
been an examination of how personality affects the maintenance, rather than the development, of 
friends.  The present study addresses new questions, generated from gaps in previous literature, 
to explore how communication and personality affect friendship outcomes, and how those 
friendship outcomes affect psychological and social outcomes in a longitudinal context.  The 
present study presents the following three research questions: 
RQ1: To what extent are the quantity and quality of communication across different 
mediums associated with friendship outcomes? 
 While the effect of communication quantity over various mediums on friendship 
closeness over distance has been previously studied, the quality of communication has been a 
noted limitation of previous work (e.g., Cummings et al., 2006).  The present study examines the 
quality of communication as defined by Oswald, Clark, and Kelly’s theory of friendship 
maintenance (2004) for FtF communication, telephone, email, IMs, video chat, and SNSs 
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individually.  While previous studies have examined the content of communications in 
friendships, the content has often been treated as a secondary variable, measured with one-item 
measures that do not provide much construct validity (e.g., Utz, 2007).  Oswald and Clark (2003) 
measured friendship maintenance between incoming college freshmen and their best friend from 
high school, but they did not identify which mediums conveyed the maintenance techniques, nor 
did they measure communication frequency outside telephone calls.  The present study addresses 
the issue of communication and friendship maintenance by covering all relevant areas of quantity 
and quality, and provides information related to which specific communication mediums are 
associated with relational maintenance and friendship outcomes. 
  In terms of relational outcomes, the present study examines eight dimensions: six 
measures of the functionality of a friendship, relational closeness, and relational satisfaction.  
While previous longitudinal work centered only on relational closeness (e.g., Cummings et al., 
2006) or whether friends change classification levels (Oswald & Clark, 2003), the present study 
examines the effect of friendship maintenance on the functionality of the friendships, as well as 
relational closeness and satisfaction.  Friendship functionality is measured in terms of the six 
subscales of the McGill Friendship Questionnaire (Mendelson & Aboud, 1999).  Data from eight 
distinct friendship outcomes provides rich and detailed picture regarding about how maintenance 
through different mediums affects friendship development. 
RQ2:  To what extent are personality variables associated with friendship outcomes? 
 To date, there has been no examination of the relationship between Big Five personality 
dimensions and relational maintenance behaviors.  This is a noticeable gap in the literature, as 
personality traits have been shown to have an effect on the behavior of an individual in 
individual, interpersonal, and social/institutional levels (Ozer & Benet-Martinez, 2006).  
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Regarding friendship in particular, personality has been studied in terms of friendship 
development/selection (Selfhaut et al., 2010), popularity (Paunonen, 2003), peer selection 
(Jensen-Campbell, 2002), and a narrow range of friendship outcomes (Berry et al., 2000), yet 
little attention has been given to the effect of personality on friendships between friendship 
selection and friendship conflict and dissolution.  The present study examines the relationship 
between Big Five dimensions, relational maintenance, and eight dimensions of friendship 
outcomes. 
RQ3:  To what extent is maintaining a high school best friend associated with 
psychologica, and social outcomes in college? 
The evidence is clear that the presence of friends and social support, or lack thereof, has 
ramifications on an individual’s psychological state (e.g., Paul & Brier, 2001).  However, 
predominantly unexamined is the relationship between investing time and resources in 
maintaining old friendships as opposed to forming a new, beneficial friendship network.  As 
such, the present study attempts to replicate past literature in terms of psychological outcomes, 
while also expanding the scope to consider the impact of investing time and resources 






 A random sample of 5,500 incoming first year students to a large Midwestern university 
were invited to participate in this study.  The sample included first year students who were US 
citizens, were 18 years or older at the time of data collection, and for whom it was be their first 
semester enrolled in any college.  Participants who opted to participate were sampled at three 
time points during their first year of college: early after arriving on campus (T1), just before the 
end of their Fall semester (T2), and toward the end of spring semester (T3).  In total, 461 
students completed the survey at T1, 279 at T2, and 266 at T3.  Of this number, participants were 
retained for analyses only if the friend was listed as a LD friend at all three time points, and the 
reported initials of their friend did not change over the course of the survey.  Applying these 
criteria, 151 participants were viable for analyses.  However, due to missing data and participants 
not using every communication medium regularly, sample sizes vary significantly between 
analyses.  The demographics of the sample of 151 participants viable for all analyses was 36.7% 
male/63.3% female between 18-19 years of age (M =18.07 SD = 0.26).  71.3% of participants 
reported being single, and 28.7% reported being in a committed relationship.  Participants were 




Information was gathered about the participant’s self-determined “best” friend from high-
school (HS), and to select the friend with whom they have the “strongest bond” if they consider 
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themselves to have more than one “best friend.” Self-labeling methods of picking a “best friend” 
have been used in the past to produce valid results (e.g., Johnson, Wittenberg, Villagran, Mazur, 
& Villagran, 2003) and was deemed the most accurate option in the present study, given that 
there is no standard definition for a “best friend.” 
For this friend, diverse descriptive information about the relationship between that friend 
and the participant was gathered.  The strength of a friendship was measured in terms of both 
functionality and feelings: what benefits or services a friend is performing for a participant, and 
how the participant feels about the friend, independent of how the friendship functions.   
 Dyad type.  The sex of each participant and their friend was recorded.  Friendship 
dynamics can be notably different between homogeneous and heterogeneous friendship dyads of 
different genders (Caldwell & Peplau, 1982), making dyad type an extremely relevant variable.  
In particular, past literature has indicated that men may rely more on joint activities than women 
to maintain their relationships (e.g., Caldwell & Peplau, 1982; Elkins & Peterson, 1993), which 
could prove a problematic strategy over long-distance.   
Distance status.  Distance status, either geographically-close or long distance, was 
collected for each friend.  Geographically close is defined as “someone you could easily visit 
with every day, because they live close to you” and long distance is defined as “someone who 
you could not visit with every day, because they live too far away.” In essence, distance status 
was defined via the opportunity for regular FtF contact, as opposed to a numerical distance, as 
this method allows for the same definition of a LD friend to be used regardless of a participant’s 
means to travel.  This type of operationalization has precedent (Johnson, 2001; Johnson, Haigh, 
Craig, & Becker, 2009), and is a more valid measure of the construct of “long-distance” as it 
pertains to relationships than simply asking for raw mileage.  For example, measuring based 
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purely on geographic distance would not recognize the significant difference between a 
friendship dyad in which the friends live 5 miles away and do not have means to travel between 
residences, and a friendship dyad in which the friends live 5 miles away and each individual 
owns a car. 
 Friendship Duration.  Friendship duration was measured as how long the participant has 
known the friend, in approximate months.  Friendship duration has been found to be a significant 
predictor of friendship retention (Ledbetter, Griffin, & Sparks, 2007), and may be a confounding 
variable in a statistical analysis if not accounted for.  By recording friendship duration, the factor 
can be controlled for in analyses (e.g., Johnson et al., 2009). 
 McGill Friendship Questionnaire – Friend’s Functions (MFQ-FF).  The MFQ-FF 
(Mendelson & Aboud, 1999) is a 30-item self-report questionnaire that measures overall 
friendship quality.  The MFQ-FF contains six subscales (5 items per subscale), each representing 
a different dimension of important friendship characteristics: Stimulating Companionship, Help, 
Intimacy, Reliable Alliance, Self-Validation, and Emotional Security.  Stimulating 
Companionship refers to participation in enjoyable joint activities (i.e., “___ is fun to sit and talk 
with”), Help refers to providing informational or tangible aid (i.e., “ ___ lends me things I 
need”), Reliable Alliance refers to the friend’s loyalty and availability (i.e., “___ would stay my 
friend even if other people did not like me”), Self-Validation refers to the friend’s ability to help 
maintain one’s self-image (i.e., “___ compliments me when I do something well”), and 
Emotional Security refers to emotional support in non-threatening situations (i.e., “___ would 
make me feel better if I were worried”).  Each question is scored on a 9 point scale, from never 
(0) to always (8).   The measure was originally validated on college students, and demonstrated 
convergent validity with positive feelings towards a friend and satisfaction with a friendship.  
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The measure has also been validated on other collegiate populations (Demir & Weitekamp, 
2006), as well as a multicultural sample of elementary-school aged Canadians (Aboud, 
Mendelson, & Purdy, 2003).  The measure demonstrated high reliability, with Cronbach’s alpha 
ranging from .86 to .94 between the subscales and time points.  In the present study, the MFQ-FF 
was used to measure how the functional aspects the HS best friendship changed over the duration 
of the study, and was administered at T1 and T3.   
Johnson Closeness Scale (JCS).  The JCS measures friendship closeness without having 
a bias towards geographically close friends (Johnson, 2001).  The JCLS is a 5-item measure, 
with each item graded on a 7-point scale, from strongly disagree (1) to strongly agree (7).  An 
example of an item is, “This friendship is one of the closest I’ve ever had.”  The measure also 
includes a separate item prompting the participant to rate the closeness of their friendship on a 
scale from not close at all (0) to the closest friend I currently have (100).  It demonstrated strong 
reliability in the current study across all time points, with an average coefficient alpha of 87.  
The JCS was used to provide an indicator of friendship closeness, and was administered at all 
three time points. 
 Johnson Relational Satisfaction Scale (JRSS).  Like the JCS, the JRSS was developed 
to measure relational satisfaction of friendships without a bias towards geographically close 
friends (Johnson, 2001).  The JRSS is a 4-item measure, with each item graded on a 7-point 
Likert-type scale, from strongly disagree (1) to strongly agree (7); an example of an item is, “I 
am generally satisfied with this friendship.”  The JRSS was administered at all three time points, 
and demonstrated strong reliability at T1 (α = .86) and T3 (α = .92), while demonstrating 
moderate reliability at T2 (α = .48).   
Communication Quantity  
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The communication mediums being examined in the present study are the majority of 
communication options commonly available to the general public: face-to-face (FtF) contact, 
telephone calls, text messaging, e-mail, instant messaging services (AOL Instant Messenger, 
Gchat, etc.), video chat (e.g., Skype), and Social Networking Sites (Facebook, Myspace, etc.).  
Hand-written letters were excluded from the study, as they are not likely to be often used by the 
population used in the present study (first year college students). 
Previous research has examined communication between friends in a number of different 
ways.  Many, however, focus strictly on the quantity of communication (e.g., Ledbetter, 2008; 
Baym et al., 2004; Wei & Lo, 2006), and less about the content of that communication.  As the 
present study will attempt to discern which types of communication are most effective at 
maintaining which types of friendships, a broad range of data characterizing communication 
patterns across a number of modalities is of critical importance. 
Communication quantity was measured by asking participants how many times they use 
the communication type in an average week. Participants were also asked to rate how important 
they feel each communication is to maintaining their friendship on a 0 to 100 scale, in which 
zero means that they could stop using that form of communication and their friendship would not 
be affected, and one hundred means that maintaining their friendship would be incredibly 
difficult without that form of communication.  This data allows quantitative results to be 
contrasted with the subjective opinion of the participants, as well as to help to identify where 
participants feel meaningful maintenance may be taking place.  For example, an individual may 
spend more days per month and time per week communicating with a friend via instant messages 
than any other communication medium due to the ability to multitask while communicating, but 
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they may feel their most important communications occur via phone calls that only occur two or 
three times per week.   
Communication Quality 
The Friendship Maintenance Scale (FMS).  In the present study, the FMS is used to 
define the “quality” of communication within a specific medium.  The FMS (Oswald et al., 
2004) is a 20-item questionnaire which measures the amount of four the different types of 
friendship  maintenance: Positivity (“How often do you and your friend try to make each other 
laugh?), Supportiveness (“How often do you and your friend provide each other with emotional 
support?”), Openness (“How often do you and your friend share your private thoughts with each 
other?”), and Interaction (“How often do you and your friend make an effort to spend time 
together, even when you are busy?”).  Each question is measured on a 11-point scale, from never 
(1) to frequently (11) with 5 questions per subscale.   
 In the present study, a 6-item short form was generated from the Positivity, 
Supportiveness, and Openness subscales in order to reduce survey length.  Items were selected 
based on factor weights from the factor analyses conducted in the original article, selecting the 
two items with the highest weights that also seemed appropriate for a LD context.  Interaction 
was not included, as the questions in the Interaction subscale were very GC-centric, and would 
not have been a useful measure with LD friends.  The short scale was administered for each 
communication medium at the second and third time points; the first time point was omitted, as 
this time point addresses communication prior to geographic separation, and thus communication 
mediums would have been employed in a different fashion.  The separate facets of friendship 
maintenance (supportiveness, openness, and intimacy) were all highly intercorrelated (range r = 
0.48 - 0.97; p < .001), and were thus combined to create one “communication quality” factor for 
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each communication medium; individual factor weights ranged from .83 to .994.  Coefficient 
alphas for the full FMS and its subscales ranged from .79 to .997 across time points.   
Personality  
 The Big Five Inventory (BFI).  The BFI (John, Donahue, & Kentle, 1991; John, 
Naumann, & Soto, 2008) is a 44-item self-report questionnaire which measures the five 
personality dimensions of the Big Five: Extraversion, Agreeableness, Conscientiousness, 
Neuroticism, and Openness.  Items are scored on a Likert-type 5 point scale, from strongly 
disagree (1) to agree strongly (5).  The BFI has been widely used across a number of different 
population types, translated into multiple languages, and shown to have high reliability, factor 
structure, convergence with other Big Five measures, and high self-peer agreement (Soto & 
John, 2009).    The BFI was selected for its combination of strong psychometric support and 
relative brevity, and was administered at T1.  In the present study, alpha ranged from .80 to .87. 
Psychological Outcome Variables 
 UCLA Loneliness Scale (3rd Revision).  The UCLA Loneliness Scale (Russell, 1996) is 
a 20-item self-report questionnaire that measures loneliness through both negatively and 
positively worded questions.  An example of a negatively worded question is “How often do you 
feel that you lack companionship?” and an example of a positively worded question is “How 
often do you feel part of a group of friends?” Each item is scored on a 4-point scale, from never 
(1) to always (4), with some items utilizing reverse-coding.  It has a coefficient alpha range of 
.89 to .94 over a range of different population samples, demonstrated high convergent validity 
with other loneliness scales, and has been widely used in past research.  The UCLA-L was 
administered at the second and third time points, as the first time-point occurred soon after the 
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participant left home, and may have been potentially affected either by acute homesickness or a 
lack of loneliness, due to the recent change.  In the present study, α = .81 at T2, and .87 at T3. 
 Subjective Happiness Scale (SHS).  The SHS (Lyubomirsky & Lepper, 1999) is a four-
item self-report scale that assesses subjective feelings of happiness.  Items are scored on a 7-
point scale, in which lower numbers indicate lesser endorsement.  An example of an item is: “In 
general, I consider myself:”, scored from not a very happy person (1) to a very happy person (7).  
In the original study by Lyubomirsky & Lepper (1999), the SHS was assessed for reliability and 
validity across fourteen samples; nine samples from three different college campuses, three 
samples from working adults, and one sample from retired adults.  The SHS proved reliable, with 
Cronbach’s alpha ranging from .79 to .94.  Test-retest reliability was also reasonably high, with 
the mean temporal stability coefficient between test-retest ranges of three weeks to one year was 
.72.  Convergent validity was established with other happiness measures in both domestic and 
international samples (mean r = .62), as well as with other constructs that had previously been 
theoretically and empirically associated with happiness (optimism, self-esteem, etc.), mean r = 
.51.  The SHS was administered at each time point, with variable reliability: α = .89 at T1, .65 at 
T2, and .72 at T3. 
Satisfaction with Life Scale (SWLS).  The SWLS (Diener, Emmons, Larsen, & Griffin, 
1985) is a five-item self-report scale that assesses global life satisfaction.  Items are scored on a 
7-point scale, from strongly disagree (1) to strongly agree (7).  An example of an item is: “So far 
I have gotten the important things I want in life.” The SWLS has been extensively across 
psychological research in many domains since its creation, and has been validated on multiple 
samples of college students as well as geriatric populations (Diener et al., 1985).  The initial 
reported coefficient alpha for the SWLS was .87, and was .90 in a recent study by this author 
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(Weiner, 2009).  The SWLS was administered at each time point in the present study, and 
demonstrated strong reliability: α = .86 at T1, .88 at T2, and .89 at T3.   
Social Outcome Variables 
Global Perceived Social Support Scale (GPSS).  The GPSS was used to gauge whether 
friendship retention or the formation of new friends was related to an overall feeling of perceived 
social support.  The GPSS (Norris & Kaniasty, 1996) is a 15-item measure of global perceived 
social support, which has emotional, informational, and instrumental support subscales.  Global 
perceived social support refers to an overall feeling of support from a social network, rather than 
social support from any one individual.  For example, a GPSS item is, “I have close relationships 
that provide me with a sense of emotional security and well-being.” Items are scored on a four 
point scale, from Definitely False (1) to Definitely True (4).  The scale has not been widely used, 
but has previously been effectively used to measure feelings of perceived social support from 
victims of natural disasters (Norris & Kaniasty, 1996).  In a recent study by this author (Weiner, 
2009), the GPSS was found to be highly reliable (α = .89).  The GPSS was administered at T2 
and T3 in the present study, with α = .71 at T2 and .76 at T3.   
Inventory of Socially Supportive Behaviors – Short Form (ISSB).  The ISSB was 
administered to measure the amount of perceived social support from a participant’s new local 
friendship network at college.  The ISSB – Short Form (Barrera, Sandler, & Ramsay, 1981) is a 
12-item self-report short-form of a 40-item questionnaire that measures social support from a 
participant’s friendship network.    After the initial publication of the scale, Barrera and Ainlay 
(1983) completed a varimax factor analysis, which revealed four factors within the 40-item scale.  
Three factors were included in the 12-item short form based on current practices of 
operationalizing social support: directive guidance (informational support), nondirective support 
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(emotional support), and tangible assistance (instrumental support).  Item are rated on a 7-point 
Likert-type scale, from Strongly Disagree (1) to Strongly Agree (7).  The ISSB has been 
employed to measure social support across diverse samples, from college students (Barrera et al., 
1981) to disaster victims (Norris & Kaniasty, 1992).  In a previous study examining social 
support in collegiate friendships, the ISSB exhibited high reliability, with the coefficient alpha 
ranging from .93 to .98 between subscales (Weiner, 2009).  Participants were asked to answer 
the ISSB in reference to only their new friends.  The ISSB was administered at the second and 
third time points.  In the present study α = .94 at T2 and α = .95 at T3.   
Numbers of New Friends Developed.  In addition to levels of social support, which 
measures social network strength, participants were also asked to provide the number of new 
friends they developed at college to assess social network size.  Participants employed a self-
labeling method to provide the number of new “best,” “close,” and “casual” friendships they had 
developed by T2, and provided an update to that number at T3.   
Procedure 
 Participants were contacted through a targeted massmail in the first week of the Fall 2010 
semester, inviting them to participate in the study.  Participants were informed that their 
participation would result in entry for a $200 Amazon Gift Card, to be awarded after each time 
point.  Participants were assigned a study number, and then completed each survey online 
through the SurveyMonkey service from a personal computer.  The first time point occurred 
early in the school year after participants arrived on campus, the second just prior to the end of 
the Fall semester, and the third towards the end of the Spring semester.  As a validity check, 
participants were only included in the study if both their participant number and the initials of 
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their best friend matched at each time point.  Please refer to Figure 1 for a visual representation 







Participants missing more than 25% of values on any scale were discarded from analyses.  
Participants with 25% or fewer missing values on any scale were retained through mean-based 
imputation.  As reported above, participants were also discarded from analyses if they reported 
their best friend was geographically close at any point over the year, or if the first or last initials 
of their best friend changed at any time point.  After these filters, 151 participants were viable for 
analyses.  An analysis comparing characteristics of dropouts to participants who were retained 
was conducted, which indicated no consistent significant differences present between the  
participants retained and the participants who dropped out at T2 or T3 (refer to Table 1 for 
results of the analysis).  However, as stated above, due to missing data and individual differences 
in the utilization of different communication mediums, the number of usable participants varies 
between analyses (refer to tables for specific df for each analysis).  Additionally, imputation 
across time points was not possible in this study, as T1 communication variables were 
conceptually different than the other two time points (at that time the friends were geographically 
close), and missing data from another time point then causes the participant to only have one 
time point of usable data, which is not enough data for imputation.   
 Data was checked for normality, and although many relational outcome measures 
exhibited a significant negative skew, they were left untransformed as the negative skew of the 
sample is likely representative of the true distribution of the population: relationships with best 
friends are often high in closeness, satisfaction, and functions.  As previously referenced, the 
separate facets of friendship maintenance (supportiveness, openness, and intimacy) were all 
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highly intercorrelated (range r = 0.48 - 0.97; p < .001), and were thus combined to create one 
“communication quality” factor for each communication medium; individual factor weights 
ranged from .83 to .99.  Refer to Table 2 and Table 21 for correlations between dependent 
variables at T3. 
 As expected, friendship closeness to the high school best friend declined over time (Table 
3; Figures 2 & 3).  Between the first and third time points, 31.1% of participants no longer 
considered their HS best friend to still be their best friend, and each relational outcome 
significantly decreased between the first and third time points, p < .002.  However, although 
nearly a third of participants no longer considered their high school “best friend” their current 
“best friend” at T3, not all participants experienced this average decline: 27% experienced no 
change in relational closeness over the duration of the study, and 23% demonstrated increased 
closeness with their best friend at T3 as compared to T1.  In addition to the relational outcomes, 
psychological outcomes were also examined for changes with repeated measures t-tests.  
Without accounting for any moderating variables, happiness, satisfaction with life, and loneliness 
did not change over time (Table A4). 
 Descriptive statistics for communication variables were explored (Tables 5 & 6), At T2, 
the four mediums rated as most important to maintaining a friendship (by mean) were text 
messaging, telephone calls, SNS communication, and video chat (in that order).  At T3, the top 
four mediums were text messaging, SNS communication, video chat, and telephone calls.  At 
both time-points, e-mail was viewed as least important by a large margin in comparison to all 
other mediums. 
In terms of the amount of maintenance behaviors performed in each medium, significant 
differences were observed.  At T3, post-hoc tests revealed that, across participants, the most 
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maintenance behaviors were enacted over video chat and IM conversations, and the least during 
face-to-face interactions and SNS contact (p ≤ .04).  At T2, the top four mediums for relational 
maintenance (by mean) were video chat, telephone calls, IM conversations, and text messages.  
At T3, the top four mediums were video chat, IM conversations, telephone calls, and text 
messages.   
Frequency of communication was also gathered, and an exploratory correlation was 
performed to explore for possible patterns in medium use at T3 (Table 7).  Overall, no distinct 
trends emerged.  However, text message frequency demonstrated a significant positive 
correlations with telephone calls, video chat, and SNS communication (r < .36), and telephone 
calls exhibited a significant correlation with video chat (r = .64). 
Lastly, when interpreting the following results, a positive relationship does not indicate 
that the relationship is “improving” in the absolute sense of the word.  Rather, since LD 
friendships tend to become less close over time, a positive relationship simply indicates that the 
predictor variable associated with a more positive outcome in the model.  Given that the overall 
trend for these relationships is to decrease in closeness over time, this positive association most 
likely implies a reduced degree of degradation, rather than an overall increase in friendship 
strength. 
Research Question 1: Quantity and Quality of Communication 
Quantity.  Hierarchical Linear Modeling (HLM; Raudenbush & Bryk, 2002) was 
employed to analyze the effect of communication frequency on friendship outcomes over time.  
A two-level model was employed, with time-points conceptualized as nested within each person.  




Yij = ϒ00 + ϒ01 (DyadType) +ϒ02 (White) + ϒ03 (Time Known) +  
ϒ20 (Communication Modality Frequency) + ϒ30 (Time Point 2)  + ϒ40 (Time Point 3)    +  
ϒ50 (Time Point 2*Communication Frequency) + ϒ60 (Time Point 3*Communication Frequency)  
 + U0j + Rij     
 
Where Y represents the dependent variable, ϒij represents the fixed effect of a variable for person 
j at time point i. Uj  represents the random effect of the person (e.g., error dependent on person j), 
and Rij   represents time dependent error (i.e., residual error of the regression model).  The 
covariates time known and dyad type were kept in the model regardless of significance for 
conceptual reasons.  Race (dichotomized as Caucasian or non-Caucasian to enhance group size 
and preserve statistical power) was included as an exploratory variable in initial models, but was 
removed from the final model when it did not approach significance at the p < .05 level (for 
more on covariates, see below).   
Level one included time-relative variables; specifically, communication frequency at time 
points two and three.  Level two variables included individual attributes, including dyad type, the 
duration of the friendship prior to time point one (T1), and race (dichotomized as 
Caucasian/Non-Caucasian due to small sample-size).  Outcomes included relational closeness, 
satisfaction, and the six friendship functions (Stimulating Companionship, Help, Intimacy, 
Reliable Alliance, Emotional Security, and Self Validation).   
 In order to increase statistical power, time was coded as a dummy variable, which 
allowed for the use of T1 communication frequency data.  As the relationship of interest is how 
communication affects outcomes over time, the significance of the interaction term between 
communication quantity/quality and T3 was used as the indicator for whether the 
41	  
	  
quantity/quality of a medium was significant in predicting the dependent variable over time.  
Additionally, separate HLM equations were run for each communication medium, in order to 
reduce the number of variables included in each equation and increase statistical power.  As the 
current study examines communication across seven mediums for eight facets of relational 
outcomes, each medium was treated as a family when adjusting for familywise error rate with a 
Bonferroni adjustment.  After the adjustment, p < .006 for 95% confidence, and .01 for 90% 
confidence.  For conciseness and clarity, summaries of analyses will be presented in-text; for 
additional statistics related to model outcomes, please consult Tables 8-14. 
Covariate factors (dyad-type, duration of the friendship, and race) were largely non-
significant in predicting relational outcomes in communication frequency models, with 
significance occurring rarely and without a pattern with respect to either communication 
mediums or dependent variables.  The notable exception to this trend was for dyad-type, which 
accounted for a statistically significant portion of the variance in most communication quantity 
models predicting relational closeness and Reliable Alliance, as well as for the quality of text 
message communication.  Heterogeneous dyads accounted for both the highest and lowest-
scoring dyad types: heterogeneous dyads with female participants exhibited the most positive 
friendship outcomes at T3, and heterogeneous dyads with male participants exhibited the lowest 
friendship outcomes at T3.  However, n = 12 for heterogeneous dyads with female participants, 
and n = 13 for heterogeneous dyads with male participants, so the generalizability of this result 
may be limited.  However, despite these trends, dyad-type was not a significant factor for the 
majority of the models.  Dyad-type and the duration of the friendship were retained in models for 




In terms of communication quantity, text messaging was the most consistent predictor of 
positive relational outcomes (i.e., less degradation of the friendship) between T1 and T3.  
Texting frequency had a positive relationship that was significant (i.e., after Bonferroni 
correction: p < .006) or approached significance for all relational outcomes, including closeness 
(p < .001), relational satisfaction (p = .001), Stimulating Companionship (p = .008), Help (p = 
.001), Reliable Alliance (p = .04), Intimacy (p = .004), Emotional Security (p = .005), and Self 
Validation (p = .006).   
After text-messaging, the quantity of SNS and IMs were the most consistently predictive 
of relational outcome measures.  Specifically, SNS approached significance for Stimulating 
Companionship (p = .006), Help (p = .05), Intimacy (p = .02), Reliable Alliance (p = .01) Self 
Validation (p = .05), Emotional Security (p = .07), closeness (p = .10), and relational satisfaction 
(p = .08).  IMs exhibited a positive relationship with Emotional Security (p < .001), while 
approaching significance in Stimulating Companionship (p = .007), Intimacy (p = .01), Self-
Validation (p = .01), closeness (p = .03), and relational satisfaction (p = .06) 
Quantity of face-to-face interaction, telephone calls, and video chat were not related to 
any relational outcomes. 
Quality.  Quality of communication, defined as the number of maintenance behaviors 
performed via the aforementioned Quality factor (comprised of Positivity, Openness, and 
Supportiveness), was also assessed for each medium as it related to relational outcomes.  HLM 
was employed in the same fashion detailed above to examine the quality of communication as it 
related to relational closeness and satisfaction (Tables 8-14).  As Friendship Functions were only 
assessed at T1 and T3, HLM was not a conceptually viable option, and multiple regressions were 
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completed for each medium as a substitute.  In these regressions, the T1 value of the outcome 
variable was entered as a covariate, to control for individual differences. 
Significant differences in communication quality (i.e., amount of maintenance 
performed) were observed between mediums at T3, and analyzed through a repeated-measures 
one-way ANOVA.  The mediums with the highest communication quality at T3 (when 
participants reflected on their communication habits across the entire study) were video chat, 
IMs, telephone calls, and text messages, none of which were significantly different from each 
other (p > .05).  Quality of SNS communication was significantly lower than the top four 
mediums, but significantly higher than the two mediums which had the lowest quality ratings, e-
mail and FtF communication (Table 6).    
In terms of how quality of communication was related to relational outcomes, the quality 
of text messaging, IMs, video chat, SNS communication, and telephone calls demonstrated 
positive associations with most outcome variables.  Specifically, text messaging quality was 
strongly associated with all of the Friendship Functions (p < .001), as well as relational closeness 
(p = .02).  Similarly, video chat quality was also strongly associated with all Friendship 
Functions (p < .001) and relational closeness (p = .001).  Telephone calls and IMs were strongly 
associated with Friendship Functions (p ≤ .001 and p ≤ .006, respectively).   
In contrast, e-mail quality only exhibited a significant positive association with relational 
satisfaction (p = .01), and quality of face-to-face interaction was not associated with any 
relational outcome variables. 
Research Question 2: Personality 
The relationship between personality and relational outcomes was examined using a 
Generalized Linear Model (GLM), so that the effect of personality on friendship outcomes could 
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be observed while accounting for time.  Personality (Openness, Conscientiousness, Extraversion, 
Agreeableness, and Neuroticism) were measured at T1, and were not measured at other time 
points as personality, by definition, is considered to be predominantly stable across time.  
Interaction terms were not significant in any models, and were thus removed from the final 
equations.  The final equation is as follows: 
Y = β0 + β1(Time2) + β2(Time3) + β3(Extraversion) + β4(Agreeableness) + β5(Openness) 
+ β6(Conscientiousness) + β7(Neuroticism) +ε 
where Y represents the dependent variable measured over time, and Time represents a 
dummy-coded variable for three points in time.  For a T3 estimate, Time3 = 1 and Time2 = 0, and 
vise versa for a T2 estimate.  When both Time2 and Time3 = 0,  Y is an estimate for T1.  For 
conciseness and clarity, summaries of analyses will be presented in-text; for full statistics on 
outcomes, please consult Tables 15-19. 
Agreeableness demonstrated a significant positive main effect with all measured 
outcomes, including closeness (p < .001), relational satisfaction (p = .002), Stimulating 
Companionship (p = .002), Help (p < .001), Intimacy (p < .001), Reliable Alliance (p < .001), 
Emotional Security (p < .001), and Self Validation (p < .001).  Extraversion also demonstrated a 
positive main effect with multiple outcomes, including a significant association with Intimacy (p 
< .001), and approached significance with closeness (p = .01), satisfaction (p = .01), Stimulating 
Companionship (p = .02), Help (p = .01), Emotional Security (p = .02), and Self-Validation (p = 





Research Question 3: The Relationship of Friendship Maintenance to Social and 
Psychological Outcomes 
For the final set of analyses, the closeness of a participant to their best friend at T2 and 
T3 was examined for relationships to social and psychological outcomes.  Eleven participants 
were removed from social outcome analyses because the number of friends they reported 
developing in any friendship category (best, close, or casual) at either time point was greater than 
three standard deviations above the mean number of friends for that category.  These outcomes 
were examined first through exploratory correlations (Tables 20 & 21), and then through 
multiple regression models when significant relationships were found (Tables 22 & 23).  
Dependent measures of social outcomes included the number of new best, close, and casual 
friends developed while at school, the perceived social support from this new friendship 
network, as well as an overall measure of perceived social support (including all available 
sources).  Psychological outcomes included happiness, satisfaction with life, and loneliness. 
Social Outcomes.  The exploratory correlations revealed multiple associations between 
staying close to a HS best friend and social outcomes.  In particular, at T2 correlations revealed 
significant associations between HS best friend closeness and perceived social support from the 
new developing friendship network (r = .37), as well as perceived social support across all 
categories (r = .51).  Regression analysis indicated that at T2, HS best friend closeness was 
positively related to perceived social support from new college friends [R2 = .13, F(1, 133) = 
21.06, p < .001], as well as to perceived social support in general, even while controlling for 
perceived social support from new college friends [R2 = .32, F(2, 132) = 25.67, p < .001].  The 
number of new friends developed was not significantly associated with closeness of the HS best 
friend at T2. 
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At T3, significant correlations were found between HS best friend closeness and number 
of new casual friends developed (r = .18), social support from the new developing friendship 
network (r = .29) and total perceived social support (r = .44).  Supporting the correlations, 
regression analyses indicated that HS best friend closeness was positively associated with 
developing new casual friends [R2 = .08, F(1, 132) = 4.25, p = .04], perceived social support 
from new college friends [R2 = .05, F(1, 133) = 11.93, p = .001], and perceptions of social 
support as a whole, while controlling for perceived social support from new college friends [R2 = 
.18, F(2, 132) = 15.39, p < .001].   
Psychological Outcomes.  Multiple regression analysis was used to examine the 
relationship between HS best friend closeness at T3 and psychological outcomes (Table 23).  
Specifically, happiness, satisfaction with life, and loneliness were examined.  As appropriate, 
measures of psychological variables at T1 were included in regression equations to control for 
the effects of individual differences in starting points. 
HS best friend closeness demonstrated a significant positive association with happiness 
[β = .14, t(135) = 2.62, p = .01] and approached significance for satisfaction with life [β = 
.13, t(134) = 1.84, p = .068] at T3, while controlling for T1 levels.  HS best friend closeness also 






The present study is an exploratory examination of how communication and personality 
factors are related to the relational trajectory of best friends over time, as well as the relationship 
of maintaining that friendship on social and psychological outcomes.  Previous research has 
demonstrated that friendships tend to decline over long-distances, and the current sample 
replicated these findings: all measures of relational quality significantly decreased between T1 
and T3, and nearly a third of participants no longer considered their best friend from high school 
their best friend at the end of their first year in college.  Given this, the question remains: are 
more frequent contact and engaging in relationship maintenance related to attenuation in this 
decline and, if so, what types of contact are most effective in maintaining a friendship over 
distance? 
Communication and Relational Outcomes 
Although friendships tend to deteriorate over distance, engaging in communication has 
been found to reduce this decline (e.g., Cummings et al., 2006).  Theories of relational 
maintenance would ascribe this relationship to communication allowing for increased 
maintenance to occur, thus preserving friendship closeness and function.  However, while the 
relationship of communication to relational trajectories has been examined before, 
communication in these studies is often addressed as an underdeveloped construct; a deficiency 
this study has ameliorated by examining the relationship of quantity and quality of 
communication to outcomes across seven different communication mediums. 
In terms of an overall relationship between communication quantity and quality to 
relational outcomes, results varied significantly across mediums, which will be addressed 
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individually (see below).  However, in contrast to the complex nature of the majority of findings, 
a consistent positive relationship was observed between communication quality and dimensions 
of friendship functioning, across all distanced communication mediums with a sufficient sample 
size for reasonable statistical power (i.e., excluding e-mail).  Given that, in this study, higher 
communication quality corresponded to greater amounts of relational maintenance performed, 
this result is consistent with previous theories of relational maintenance, which suggest that the 
more a relationship is maintained, the less it will degrade over time.  As such, the present data 
suggest that this theory is also applicable in a LD context, and that, regardless of medium, 
engaging in high-quality interactions over distance is more consistently associated with 
successful maintenance of a close friendship.  This finding lends support to the hypothesis that 
the quality of communication is more important than the quantity in maintaining a LD friendship  
(e.g., Finchum, 2005). 
However, previous research also points to increased communication frequency having a 
positive impact on relational outcomes (i.e., Cummings et al., 2006).  In the present study, 
connections between communication quantity and relational outcomes are decidedly more 
complex.  However, one communication medium in particular demonstrated a consistently 
positive relationship to relational outcomes: text messaging.  Text message quantity 
demonstrated a strong positive association with closeness, satisfaction, and all six friendship 
functions, and the quality (i.e., amount of maintenance performed) of text messages was also 
positively related to all outcomes, with the exception of relational satisfaction.  Participants also 
indicated that text messages were the most import medium to the maintenance of their 
friendship.  Participants sent and received an average of three to four text messages per day, and 
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they performed an average amount of maintenance over text messages, trailing behind video 
chat, IMs, and telephone calls.   
However, given the relative lack of richness in text messages, such a strong relationship 
was somewhat unexpected.  Although text messages are limited to 160 characters (although 
some phones allow for longer messages to be typed at one time) they are oftentimes significantly 
shorter (Grinter & Eldridge, 2003), do not convey any nonverbal information, and generally do 
not follow a traditional opening-message-closing structure of conversation (Bernicot, Volckaert-
Legrier, Goumi, & Bert-Erboul, 2012).  Yet, despite this lack of richness, text messaging was 
one of the most consistently related mediums in terms of friendship outcomes, and participants 
indicated that they performed high degrees of relational maintenance while using the medium. 
Several explanations are possible in explaining this discrepancy.  First, although 
friendship maintenance may seem like a nuanced interaction that would benefit from a rich 
medium, perhaps the more important aspect of friendship maintenance is fulfilling expectancies 
(or media gratifications), rather than simply engaging in a rich form of communication.  For 
example, GC friendships are generally characterized by frequent face-to-face interaction and/or 
shared joint activities; thus, if these interactions and activities are performed, the relationship 
will theoretically be maintained.  Perhaps in the case of a LD friendship, if the expectancy is 
contact via a combination of one or more leaner mediums, then as long as that expectancy is 
fulfilled, regardless of the richness of communication, the relationship will be maintained.   
Although the present study did not directly assess for expectancies, text messages are generally 
used more frequently by members of the “Net Generation” (Carrier, Cheever, Rosen, Benitez, & 
Chang, 2009), for reasons including faster communications and convenient access (Grinter & 
Eldridge, 2001).  Given that the frequency of text message communication in the present sample 
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averaged to daily use, perhaps this continuous connection via text messages satisfies the 
expectancy, fills the niche for regular contact, and is sufficient in maintaining a relationship.   
Another possible explanation for the relationship between text messaging and outcomes 
could be the role of text messages serve as an intermediary for other communication.  Text 
messages have been found to be used as a bridge to coordinate interaction over another 
communication medium over 30% of the time (Grinter & Eldridge, 2001), and are not always 
used as a primary mode of communication.  In the present study, text messaging demonstrated a 
significant correlation with telephone calls, video chat, and SNS communication.  Quantity of 
SNS communication demonstrated a positive relationship that approached significance with 
many relational outcomes, and the quality of communication for all three was positively related 
to friendship outcomes.  Although the current data does not allow for statements regarding 
bridging behavior, perhaps some portion of text message’s effect lies in the medium’s connection 
to other, potentially richer mediums.   
In addition to text messaging, the two other mediums which demonstrated positive 
relationships to relational outcomes over both quantity and quality of communication were IMs 
and SNS communication. However, although IMing demonstrated this positive relationship, 
participants did not view IMs as particularly important in their relational maintenance, ranking 
them fifth in importance.  Despite this perception, participants indicated that they engaged in 
significant amounts of maintenance behaviors over IM conversations, and thus a positive 
relationship is a strong possibility.  This finding is also consistent with the results of Cummings 
et al. (2006), who identified IMs as one of the more efficacious mediums for relational 
maintenance over distance with college Freshmen. 
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On a structural level, SNS’s positive association is more surprising.  Given that 
participants were instructed to define SNS communication as activities that do not include 
integrated IMs or email-like messages, the majority of communication that can take place would 
occur in semi-public forums, such as posting on a Facebook Wall or responding to Wall 
postings.  This type of communication is not private, brief, asynchronous, and generally does not 
convey any verbal or nonverbal cues; generally text and/or linked online content.  The 
communicative context of the contact is fundamentally different, but appear to reach the same 
outcome.  Additionally, participants in the present study reported enacting fewer maintenance 
behaviors over SNS than four other mediums.   
Despite these structural limitations, a positive relationship between SNS communication 
and relational outcomes has precedent. A 2007 study by Ellison, Steinfield, and Lampe found 
Facebook usage to be positively related to bridging (resources from weak ties), bonding 
(resources from close ties), and maintained (maintaining existing ties) social capital.  
Additionally, in their study the authors speculated that the strong relationship between Facebook 
use and bonding capital may indicate Facebook’s utility in maintaining pre-existing close 
relationships.  The results of the present study lend more support to this theory, particularly 
given that the current operationalization of SNS communication does not include integrated IM 
and private messaging functions.  
Possible explanations for the relationship of these three mediums to outcomes becomes 
more clear when contrasting them to the four mediums for which quantity of contact was not 
associated with positive outcomes over time: FtF contact, telephone calls, video chat, and email.  
Of these mediums, video chat and telephone calls demonstrated the expected positive association 
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between communication quality and positive outcomes, while FtF communication and e-mails 
did not.   
The lack of significance between the quantity of communication and relational outcomes 
for these four mediums is notable, although for different reasons.  In terms of e-mail, the true 
relationship between e-mail and outcomes is most likely obscured by extremely low statistical 
power; only 11% of participants used e-mail to communicate with their best friend over the 
course of an average week.  This represents a significant shift in e-mail usage trends: in 2002, 
62% of college students reported using email as their primary communication medium (Pew 
Internet & American Life Project, 2002), and e-mail was also indicated as the dominant medium 
for computer-mediated communication in a study of university students within the last decade 
(Baym et al., 2004).  The current data does not address possible causes for this shift; however, it 
is possible that the media niche that e-mail used to fill has been replaced by other asynchronous 
text-based medium, such as text messages or SNS communication.  Although these mediums are 
not generally used for messages of great length, perhaps the shift also represents a change in 
communication preference among this population.   
FtF communication, however, had good statistical power, and not only demonstrated no 
connection between quantity of contact and relational outcomes, but additionally, no association 
was observed between performing maintenance behaviors and achieving positive outcomes.  The 
lack of significance in FtF interactions is contrary to previous theories of friendship maintenance, 
which center around frequent FtF contact to maintain relationships (Stafford, 2005).  Further, FtF 
communication exhibited the lowest level of average maintenance behaviors performed out of 
the seven mediums, and was ranked fifth in terms of importance.  A possible explanation for this 
lack of significance is that, expectancies for FtF contact, in terms of both quantity and quality, 
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are different for LD friendships than for GC friendships, even if those friendships were once 
geographically close.  Previous research has found that expectations of relational maintenance 
(Johnson, 2001) and definitions of closeness (Johnson et al., 2009) vary between GC and LD 
friendships, and that communication mediums are utilized differently depending on how far 
away two people are from each other (e.g., Baym et al., 2004).  As such, perhaps FtF 
maintenance is viewed as unexpected in a long-distance friendship, and thus the contact and 
maintenance performed during contact are not viewed as essential in maintaining the friendship 
over distance. 
 Also notable was the lack of a relationship between telephone calls and video chat 
frequency on friendship outcomes, despite the positive relationship between communication 
quality and outcomes.  This contrast implies that while having high-quality telephone calls or 
video-chats has a positive effect on the friendship over time, the frequency of these high quality 
calls does not matter.  The two mediums are very similar, both being synchronous, relatively rich 
mediums, and both being accessible from modern smartphones.  However, it is notable that 
telephone call frequency, in particular, has previously been linked to positive relational outcomes 
in many previous studies on long-distance friendship, such as in a 19-year longitudinal study by 
Ledbetter (2008), while telephone or video call frequency was not significant in the present 
study.  Current findings more closely resemble the findings of Cummings et al. (2006), who, 
with a younger cohort, concluded that internet-based communication (IM and e-mail) was more 
strongly related to maintaining relationships over time than either telephone calls or face-to-face 
contact. 
Taken as a whole, the three mediums in which quantity demonstrated a relationship share 
two prominent characteristics.  First, they are all accessible by mobile smartphones.  While in the 
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past, of the three mediums only texting could be completed with a phone, current smartphones 
are frequently used to text, access social networking sites, and are capable of IMing as well.  
Smartphones are prevalent in a younger population, as 66% of individuals aged 18-29 own a 
smartphone as of September 2012 (Raine, 2012), and 50% of smartphone users have reported 
that they use their phone to access an SNS on an average day (Smith, 2012).  IM features are 
integrated into many current smartphones, and additionally, multiple applications exist which 
allow IM access through different providers.  SNS access is also common on smartphones; for 
example, Facebook reported 680 million of their “more than a billion” monthly active users use 
their mobile applications (Facebook, 2013).  Perhaps the convenience that initially attracted 
teenagers to text messages now also applies to other types of communication accessible from 
modern mobile phones. 
Second, all three mediums represent asynchronous activities that can be completed while 
multitasking, whereas video chat, telephone calls, FtF communication, and e-mail (composing 
longer thoughts) would all be more difficult to complete while multitasking.  Multitasking, or the 
act of engaging in multiple activities concurrently, although consistently found to be an 
ineffective work strategy (e.g., Levine, Waite, & Bowman, 2007), is highly prevalent among 
younger individuals.  A recent study found that individuals from the “Net Generation” (born 
between 1980 and the present) multitask consistently more than members of “Generation X” or 
“Baby Boomers” (Carrier et al., 2009) across a number of different activities.  This generational 
tendency is effect is prevalent both in general, and also specifically to recreation, sparking 
inquiry into the construct of “Media Multitasking” (Foehr, 2006; Brasel & Gips, 2011).   
However, while the “Net Generation” participants in this study may have preferred tasks 
that can be completed on their cell phones and/or while multitasking, current theory would not 
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explain how a preference for a certain flavor of communication would affect its role in 
maintaining a relationship.  However, a possible explanation may that the more an individual 
enjoys the act of maintaining a friendship over distance, the more they will enjoy the friendship 
itself.  For example, the participants in the present sample are part of a population that prefers to 
multitask, and as such, perhaps maintaining a LD friendship while multitasking leads to 
improved results from that maintenance.  There is precedence for individual differences 
influencing media choice: Ledbetter (2009a) found that attitudes towards online media usage 
across multiple facets were related to the modality of communication individuals chose to use.  
The present study did not directly address participants’ attitudes or enjoyment of particular 
mediums, but investigation into this hypothesis could yield a more substantial explanation for the 
differing efficacy noted between mediums.   
Also notable is that the correlation between text messaging and three other 
communication mediums, as well as overall usage patterns across mediums, lends support to 
Media Multiplexity Theory, which states that strong ties tend to enact maintenance over a variety 
of media channels (Haythornthwaite, 2005). On average, participants in the present study utilized 
four mediums at least once in an average week (text messages, IMs, telephone calls, and SNS 
communication), and a fifth medium four out of every five weeks (video chat).  Although data 
was not gathered on weaker ties for comparison, these findings add support to the theory that the 
maintenance of strong ties is commonly enacted over multiple communication modalities. 
Personality and Friendship Retention 
Although no personality facets demonstrated a significant relationship to friendship 
outcomes over time, Extraversion and Agreeableness exhibited the strongest link to relational 
outcomes in the present study, with significant main effects conditional on time.  These results 
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are similar to past research on personality and friendship dynamics, in which agreeableness has 
been positively related to empathy, positive peer relations, and lack of irritation with friends, and 
extraversion has been associated with larger numbers of peer relationships and closer friendships 
(Ozer & Benet-Martinez 2006; Jensen-Campbell et al. 2002; Asendorpft & Wilpers, 1998). 
Although individuals with higher levels of Extraversion and Agreeableness do not necessarily 
retain their friendships more effectively than those with lower levels on these facets, they do tend 
to have closer and more functional (stronger) relationships overall.  However, it is also important 
to note that the lack of a significant relationship between personality facets and outcomes over 
time may have been due to lower statistical power from the small sample size; with a larger 
sample, trends may have emerged. 
A possible explanation for the highly significant main effect is that the same features that 
are conducive to generating friendships are also useful in promoting their strength, even at long 
distance.  Extraverted individuals tend to be more active and outgoing, and thus theoretically 
more likely to engage contact with their friends and enact maintenance behaviors.  Generosity 
and kindness, traits of an Agreeable personality, intuitively would seem to be positive factors in 
the strength of a friendship, and the data supports this supposition. 
Also notable are that Openness and Conscientiousness are not associated with friendship 
retention or strength, despite having received some support in previous literature for a role in 
relational dynamics.  Although conscientiousness in particular would seem to be a positive trait 
for friendship maintenance or tie strength, in the present sample it was not beneficial.  However, 
given that functional differences do exist between GC and LD friendships, it is possible that 
these traits would be more efficacious in a GC friendship than the LD friendships examined in 
this study.   
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Lastly, although Neuroticism demonstrated a negative relationship to relational 
satisfaction, it was not related to any other friendship outcome variables, both over time and 
conditional on time.  This finding runs counter to studies which have found Neuroticism to have 
a negative association to relational functions, such as higher numbers of conflicts with friends 
(e.g., Berry et al., 2000).  A possible explanation for this lack of significance may be that 
geographic distance and less frequent contact help to buffer against the negative relational effects 
of neuroticism, thus mitigating the negative impact.  Idealization is common in long-distance 
romantic relationships (Stafford & Reske, 1990); perhaps a similar effect is present in long-
distance friendships, as well.   
Overall, these results indicate that the same personality facets that facilitate positive 
outcomes in developing friendships are also indicators of the strength of a relationship in a 
sample of LD friendships, conditional on time.  Although the present study does not address 
relational maintenance while geographically proximal, it adds to the body of work supporting 
Agreeableness and Extraversion as the dominant personality facets related to social outcomes.   
Social and Psychological Outcomes 
In addition to investigating the factors that are related to the trajectory of a relationship 
over time and distance, the present study also tracked the formation of participants’ new social 
networks, as well as some facets of their psychological adjustment.  As expected, participants 
formed new social networks in their new communities, developing an average of two to three 
new best friends, and approximately seven new close friends by the end of their first year of 
college.  The social support they perceived themselves to be receiving from their new college 
friends also significantly increased over time.   
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Surprisingly, however, the closer a participant remained to their best friend from high 
school, the more robust their social networks: staying close to the best friend from high school 
was positively associated with the formation of additional casual friends, as well as greater 
amounts of perceived social support both from the new social support network and in general.  
This finding runs contrary to Social Penetration Theory (Altman & Taylor, 1973), which posits 
that an individual has limited resources to invest in relational maintenance and thus the 
maintenance of a friend from high school would come at the expense of resource investment into 
new college friendships.   
Given these results, two possible explanations seem likely.  First, it is possible that while 
maintaining the best friendship from high school does take some amount of resources away from 
the development of a new network, perhaps the amount of resource depletion is not great enough 
to make a significant impact on the formation of the new network.  Additionally, given that 
participants in the current sample appear to be maintaining their LD friendships largely through 
mediums that facilitate multitasking, the concept that maintaining a LD friendship in the current 
technological age and multitasking culture of young adults is increasingly plausible. 
However, while the above hypothesis would explain why a negative association was not 
observed, it does not speak to the presence of the positive associations between maintenance of 
the high school best friend and certain social outcomes.  These results could imply a potential 
underlying personality facet: perhaps individuals who are more invested or skilled in maintaining 
their close friendships are also more invested or skilled at building new friendships.  If an 
underlying mediating variable does not exist, however, more investigation is needed to discern 
the nature of this counter-intuitive finding. 
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In terms of psychological outcomes, closeness to a high school best friend at the end of 
the first year of college exhibited a significant negative relationship to loneliness, a significant 
positive relationship to happiness, and approached significance for a positive relationship to 
satisfaction with life.    All of these findings support previous research that has found that active 
friendships, including LD friendships, are beneficial to many facets of mental health.  Taken as a 
whole, maintenance of a high school best friend generally appears to be positively related to 
psychological well-being and social development. 
Limitations and Future Directions 
 The most salient limitation of the current study relates to its sample.  More specifically, 
the generalizability of findings, particularly regarding communication analyses, is reduced due to 
the limited age demographic of participants.  Significant differences in the usage communication 
modalities have been observed between age groups (e.g., The Nielsen Company, 2011), and thus 
the findings from this investigation may not relate to older populations.  Further, the relatively 
small sample size and number of time points limited the robustness of many statistical analyses: 
time was coded as a dummy variable, many analyses did not have sufficient power to reach 
significance, and e-mail use was not prevalent enough to generate valid results.  A larger sample 
size would increase statistical power, and allow for more conclusive analyses in all of these 
areas. 
 Second, given the strong relationship between text messaging, social networking, and 
relational outcomes, the inclusion of Twitter and online gaming as communication mediums may 
be highly relevant in future studies.  Twitter use has been rising each year since 2010, and of 
young adults (18-26) who use the internet 26% also use Twitter (Smith & Brenner, 2012).  
Similarly to the mediums in this study most predictive of relational maintenance, Twitter is also 
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easily accessible from a smartphone, and could easily be utilized while multitasking.  Further, 
online gaming is currently a popular form of online social interaction, and a previous study has 
found relational maintenance performed through online gaming has a significant positive 
relationship to relational closeness (Ledbetter & Kuznekoff, 2011). Given current media trends 
and the results of the present study, an examination of the impact of Twitter and online gaming 
on relational outcomes would certainly be warranted.   
 Beyond the inclusion of other relevant communication mediums, the results of the 
present study suggest links may exist between an individual’s expectancies regarding LD 
friendship maintenance, their preferred mode of communication, and the effectiveness of 
different communication mediums in maintaining LD friendships.  However, no data was 
gathered directly assessing relational expectancies, as well as whether an individual’s enjoyment 
or level of comfort of a medium mediates the relationship between usage frequency and positive 
relational maintenance.  Future work could address these gaps, to assist in developing best 
practice guidelines for defining and meeting expectancies of LD friendships, or to encourage LD 
friendship dyads to explore multiple communication mediums, in order to find the most 
enjoyable or comfortable medium to engage in maintenance over geographic distance.   
 Additionally, the present study potentially brings into question gender differences in how 
heterogeneous LD friendships are experienced and maintained, as female participants in 
heterogeneous dyads varied greatly from male participants in heterogeneous dyads on all 
relational outcomes.  Gender differences in the maintenance of LD friendships are not well-






In today’s interconnected world, individuals are changing residences more than ever 
before, leaving social networks behind as they uproot and join new communities.  The present 
study focused on what becomes of the important friendships disrupted by a geographic 
displacement, and the factors that affect the trajectory of those friendships.  The results supported 
some findings from previous research, contrasted with others, and also broke new ground in the 
exploration of LD friendship dynamics. 
First, although engaging in communication and relational maintenance with a LD best 
friend was generally predictive of positive outcomes, it was not uniformly effective across 
modalities.  Notably, the amount of relational maintenance performed (i.e., level of 
communication quality) was a relatively consistent predictor of positive relational outcomes over 
time, whereas the association between quantity of communication and outcomes was less 
uniform.  This suggests that for maintenance of LD friendships, the best chance for positive 
outcomes in any medium involves focusing on high-quality contacts, rather than frequent 
contact.   
Within mediums, text messaging emerged as the most consistent predictor of positive 
outcomes over time, while neither quantity nor quality of face-to-face contact mattered over the 
duration of the study.  This difference was also consistent in terms of the amount of maintenance 
enacted: despite its lack of richness as a medium, participants engaged in significantly more 
maintenance behaviors over text messages than FtF contact, which was, surprisingly, one of the 
mediums in which the fewest maintenance behaviors were performed.  Further, the amount of IM 
conversations and SNS communication were also strongly predictive of outcomes, while the 
quantity of telephone calls, video chat, and e-mail were not.  Although it is possible that 
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enjoyment or the convenience of a medium may affect the efficacy in maintaining a friendship 
using that medium, the data generated by the present study does not speak directly to this 
hypothesis.  Taken as a whole, the present study supports the notion that the dynamics of 
communication LD friendships vary significantly from that of their GC counterparts, and 
classical theories of maintenance centering on joint behaviors or FtF contact warrant reevaluation 
applied to a LD population.   
Second, although elements of an individual’s personality were not related to friendship 
outcomes over time, they demonstrated a strong link to relational outcomes conditional on time.  
Specifically, Extraversion and Agreeableness are strongly related to the strength of a LD 
friendship.  These findings are consistent with previous research, which has linked these two 
personality facets to other positive interpersonal outcomes.   
Lastly, maintaining closeness with a best friend form high school is positively related to 
multiple psychological and social outcomes.  Although this association between closeness to a 
best friend and positive psychological outcomes is consistent with previous research, the social 
outcome findings run counter to the theory that limited resources are available for friendship 
maintenance, and spending time maintaining LD friendships would incur a cost to the formation 
of new GC friendships.  Regardless of the etiology of this inconsistency, the present study 
indicates that maintaining closeness with a good LD friend is positively associated with social 
outcomes, and is not associated with impaired social development.   
Between the three foci of this project, multiple factors affecting the decline of friendships 
over time and space were examined, as well as the possible boons or banes of remaining 
connected to a friend from a previous geographic locale.  Taken as a whole, the present study 
indicates that maintaining a best friendship may be a benefit socially and psychologically, and 
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while an individual may be at an innate advantage or disadvantage in developing strong 
friendships given their personality, the method and frequency by which they communicate with a 
friend is associated with the outcome of that friendship over distance and time.  Although this 
research has provided some insight into some facets of LD friendship dynamics, it has also 
generated inroads into additional areas of inquiry regarding how best to interpret the shifting 
landscape of communication and relational maintenance over distance.   Friendships, regardless 
of distance, are a critical component of a healthy social support network, and the need continues 
for investigation into how best to cultivate and preserve these important interpersonal 
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Correlations Between Friendship Outcomes at T3 
    Variable 1 2 3 4 5 6 7 8 
1.  Closeness - 0.81 0.79 0.75 0.83 0.80 0.80 0.75 
2.  Satisfaction 
 
- 0.75 0.75 0.69 0.69 0.69 0.69 
3.  Stimulating Companionship   - 0.84 0.85 0.82 0.86 0.89 
4.  Help 
   
- 0.84 0.73 0.88 0.89 
5.  Intimacy 
    
- 0.72 0.91 0.84 
6.  Reliable Alliance 
     
- 0.74 0.78 
7.  Emotional Security 
      
- 0.89 
8. Self-Validation               - 










T1-T3 Friendship Outcomes: Paired-sample t-test results 
  T1 T3   
 
Mean t 
  (Standard Deviation) 
Closeness 6.35 5.90 5.42*** 
(0.89) (1.29) 
Satisfaction 6.25  5.64  5.39*** 
 (0.95) (1.52) 
Stimulating Companionship 8.10  7.66  3.57*** 
 (1.12) (1.62) 
Intimacy 7.89  7.36  4.03*** 
 (1.36) (1.89) 
Reliable Alliance 8.54  8.10  4.05*** 
 (0.79) (1.40) 
Emotional Security 7.79  7.33  3.33** 
 (1.33) (1.87) 
Self-Validation 7.75  7.33  3.21*** 
  (1.20) (1.68) 









T1-T3 Psychological Outcomes: Paired-sample t-test results 
  T1 T2 T3     
  Mean 
t   
  (Standard Deviation) 
Loneliness - 2.08 2.10 -0.75   
- (0.49) (0.53)   
Happiness 5.08  5.01  5.00  1.181   
  (1.21) (1.11) (1.21)   
Satisfaction with Life 4.97  5.10  5.03  -
0.841 
  
  (1.22) (1.18) (1.18)   
*p<.05. **p<.01 ***p<.001.    

















Video Chat  8.89  32.90  1.12 
Instant Messaging  8.44  25.15  3.45 
Telephone Calls  8.89  35.16  1.39 
Text Messages  7.83  49.68  29.57 
Social Networking Sites  7.05  34.45  6.09 
E-mail  7.48  10.15  1.00 
Face-to-Face   6.93   21.57   0.21 





Descriptive Statistics - T3 Communication 







Video Chat  8.90  30.28  0.80 
Instant Messaging  8.56  31.63  3.07 
Telephone Calls  8.49  33.51  1.14 
Text Messages  8.25  45.68  24.45 
Social Networking Sites  7.17  32.86  4.45 
E-mail  6.61  18.56  0.46 
Face-to-Face   6.28   23.51   .012 











Correlations Between Communication Frequencies at T3
Communication Type 1 2 3 4 5 6 7
1.  Face to Face - .14 .04 -.03 -.03 .02 -.04
2. Telephone - .35*** .03 .08 .64*** .13
3. Text Messages - .13 .13 .25** .32***
4.  Email - -.01 .03 .01
5. IMs - .12 .13
6.  Video Chat - .26**
7. SNS Communication -
*p<.05. **p<.01 ***p<.001









Dependent Variable β SE df t β SE df t
Closeness            0.06 0.12 188 0.45 -0.03 0.03 26 -1.02
Satisfaction -0.16 0.17 189 -0.97 -0.07 0.05 26 -1.40
Stimulating Companionship -0.25 0.23 187 -1.11 -0.02 0.05 37 -0.14
Help 0.004 0.22 93 -0.99 0.08 0.05 37 0.59
Intimacy -0.02 0.24 93 -0.07 0.07 0.05 37 0.59
Reliable Alliance -0.06 0.17 93 -0.32 -0.16 0.03 36 -1.00
Emotional Security -0.09 0.24 93 -0.35 0.03 0.05 36 0.25
Self Validation -0.02 0.22 93 0.10 .-.04 0.05 36 -0.27
Quantity Quality
Face to Face Communication and Friendship Outcomes
Note: * = p < .05, ** = p < .01, *** = p <.001.  Each row represents the value for the DV in two 
separate equations: quantity and quality.  Full models also included dyad-type and the time the participant 
had known their friend.  Values below the horizontal dotted line in the Quality column represent 
regression equations; all other values represent hierarchical linear modeling.  In HLM equations, values 










Variable β SE df t β SE df t
Closeness            0.03 0.03 188 1.19 -0.04 0.05 48 -0.71
Satisfaction -0.002 0.04 189 -0.05 -0.11 0.07 48 -1.51
Stimulating Companionship 0.01 0.05 188 0.21 0.59 0.06 49 4.80***
Help 0.04 0.04 94 0.90 0.52 0.06 49 4.63***
Intimacy 0.03 0.05 94 0.67 0.52 0.06 49 4.90***
Reliable Alliance 0.02 0.04 94 0.44 0.45 0.05 48 3.50**
Emotional Security 0.08 0.05 94 1.53 0.53 0.06 49 4.88***
Self Validation 0.06 0.05 94 1.22 0.51 0.06 48 4.59***
Quantity Quality
Telephone Communication and Friendship Outcomes
Note: * = p < .05, ** = p < .01, *** = p <.001.  Each row represents the value for the DV in two 
separate equations: quantity and quality.  Full models also included dyad-type and the time the participant 
had known their friend.  Values below the horizontal dotted line in the Quality column represent 
regression equations; all other values represent hierarchical linear modeling.  In HLM equations, values of 








Variable β SE df t β SE df t
Closeness            0.01 0.00 187 3.66*** 0.07 0.03 72 2.34**
Satisfaction 0.010 0.003 188 3.32** 0.05 0.04 72 1.17
Stimulating Companionship 0.01 0.01 188 2.67** 0.60 0.04 71 7.37***
Help 0.02 0.00 94 3.42*** 0.57 0.05 72 6.51***
Intimacy 0.01 0.005 94 2.93** 0.58 0.06 71 6.98***
Reliable Alliance 0.01 0.00 94 2.13* 0.55 0.04 72 5.40***
Emotional Security 0.01 0.01 94 2.87** 0.56 0.06 71 6.52***
Self Validation 0.01 0.004 94 2.81 0.53 0.05 71 5.84***
Quantity Quality
Text Messaging and Friendship Outcomes
Note: * = p < .05, ** = p < .01, *** = p <.001.  Each row represents the value for the DV in two separate 
equations: quantity and quality.  Full models also included dyad-type and the time the participant had known 
their friend.  Values below the horizontal dotted line in the Quality column represent regression equations; 
all other values represent hierarchical linear modeling.  In HLM equations, values of Quantity and Quality 








Variable β SE df t β SE df t
Closeness            0.02 0.02 183 1.04 -0.03 0.07 7 -­‐0.41
Satisfaction 0.04 0.03 184 1.25 0.13 0.04 7 3.43*
Stimulating Companionship 0.03 0.04 183 0.91 0.53 0.09 9 1.90
Help 0.03 0.04 89 0.91 0.55 0.12 9 1.76
Intimacy 0.02 0.04 89 0.52 0.39 0.06 9 2.49*
Reliable Alliance 0.02 0.03 89 0.64 0.48 0.05 9 1.78
Emotional Security 0.004 0.04 89 0.10 0.40 0.13 9 1.43
Self Validation 0.04 0.04 89 1.09 0.44 0.12 9 1.34
Quantity Quality
Email Communication and Friendship Outcomes
Note: * = p < .05, ** = p < .01, *** = p <.001.  Each row represents the value for the DV in two 
separate equations: quantity and quality.  Full models also included dyad-type and the time the 
participant had known their friend.  Values below the horizontal dotted line in the Quality column 
represent regression equations; all other values represent hierarchical linear modeling.  In HLM 
equations, values of Quantity and Quality represent the interaction between time and that variable, 








Variable β SE df t β SE df t
Closeness            0.03 0.01 182 2.27* 0.07 0.06 28 1.20
Satisfaction 0.04 0.02 183 1.93 0.02 0.08 28 0.18
Stimulating Companionship 0.08 0.03 182 2.73** 0.52 0.05 38 4.53***
Help 0.03 0.03 88 1.19 0.64 0.05 38 6.06***
Intimacy 0.08 0.03 88 2.64** 0.56 0.06 38 5.65***
Reliable Alliance 0.02 0.02 88 1.21 0.40 0.04 38 2.90**
Emotional Security 0.11 0.03 88 3.97*** 0.63 0.05 38 6.71***
Self Validation 0.07 0.03 88 2.51* 0.59 0.05 38 5.44***
Quantity Quality
IM Communication and Friendship Outcomes
Note: * = p < .05, ** = p < .01, *** = p <.001.  Each row represents the value for the DV in two separate 
equations: quantity and quality.  Full models also included dyad-type and the time the participant had 
known their friend.  Values below the horizontal dotted line in the Quality column represent regression 
equations; all other values represent hierarchical linear modeling.  In HLM equations, values of Quantity 








Variable β SE df t β SE df t
Closeness            0.07 0.07 184 1.02 0.12 0.03 45 3.40**
Satisfaction 0.07 0.09 185 0.73 0.08 0.06 45 1.33
Stimulating Companionship 0.12 0.12 183 0.91 -0.07 0.07 184 -1.02
Help 0.11 0.12 89 0.93 0.51 0.07 45 4.55***
Intimacy 0.07 0.13 89 0.57 0.55 0.07 45 4.91***
Reliable Alliance 0.09 0.10 89 0.96 0.57 0.05 45 4.43***
Emotional Security 0.09 0.14 89 0.67 0.49 0.09 45 4.01***
Self Validation 0.09 0.12 89 0.73 0.54 0.07 45 .475***
Quantity Quality
Video-Mediated Communication and Friendship Outcomes
Note: * = p < .05, ** = p < .01, *** = p <.001.  Each row represents the value for the DV in two 
separate equations: quantity and quality.  Full models also included dyad-type and the time the participant 
had known their friend.  Values below the horizontal dotted line in the Quality column represent 
regression equations; all other values represent hierarchical linear modeling.  In HLM equations, values of 







Variable β SE df t β SE df t
Closeness            0.02 0.01 185 1.65 -0.01 0.04 58 -0.29
Satisfaction 0.03 0.02 186 1.75 -0.01 0.05 58 -0.22
Stimulating Companionship 0.06 0.02 184 2.77** 0.32 0.04 68 3.98***
Help 0.04 0.02 90 2.04* 0.31 0.05 68 3.26**
Intimacy 0.05 0.02 90 2.38* 0.29 0.05 68 3.49**
Reliable Alliance 0.04 0.02 90 2.53* 0.23 0.03 68 2.21*
Emotional Security 0.04 0.02 90 1.84 0.30 0.05 68 3.27**
Self Validation 0.04 0.02 90 2.03 0.28 0.05 68 2.88**
Quantity Quality
SNS Communication and Friendship Outcomes
Note: * = p < .05, ** = p < .01, *** = p <.001.  Each row represents the value for the DV in two 
separate equations: quantity and quality.  Full models also included dyad-type and the time the participant 
had known their friend.  Values below the horizontal dotted line in the Quality column represent 
regression equations; all other values represent hierarchical linear modeling.  In HLM equations, values 





Summary for Extraversion in Friendship Outcome Models 
Dependent Variable B	   SE  χ2   
  	  	       	  	  
Closeness             0.17 0.06 6.94** 	  	  
Satisfaction 0.19 0.07 6.78** 	  	  
Stimulating Companionship 0.25 0.1 5.86* 	  	  
Help 0.31 0.11 7.73** 	  	  
Intimacy 0.42 0.12 13.06*** 	  	  
Reliable Alliance 0.05 0.08 0.56 	  	  
Emotional Security 0.28 0.12 5.63* 	  	  
Self-Validation 0.28 0.11 6.75** 	  	  
Note: * p < .05, ** = p < .01, *** = p <.001.  df = 1 for all models.  χ2 
= Wald  χ2. Full model:  DV = Intercept + Extraversion + Openness + 
Conscientiousness + Agreeableness + Neuroticism + Error.  Each row 






Summary for Agreeableness in Friendship Outcome Models 
Variable B	   SE  χ2   
  	  	       	  	  
Closeness             0.30 0.08 13.61*** 	  	  
Satisfaction 0.30 0.09 9.77** 	  	  
Stimulating Companionship 0.40 0.13 9.30** 	  	  
Help 0.54 0.14 14.33*** 	  	  
Intimacy 0.72 0.15 23.58*** 	  	  
Reliable Alliance 0.38 0.11 12.53*** 	  	  
Emotional Security 0.75 0.15 25.66*** 	  	  
Self-Validation 0.48 0.14 12.70*** 	  	  
Note: * p < .05; ** = p < .01, *** = p <.001.  df = 1 for all models.  χ2 
= Wald  χ2. Full model:  DV = Intercept + Extraversion + Openness + 
Conscientiousness + Agreeableness + Neuroticism + Error.  Each row 







Summary for Neuroticism in Friendship Outcome Models 
Variable B	   SE  χ2   
  	  	       	  	  
Closeness             -0.10 0.07 2.07 	  	  
Satisfaction -0.25 0.08 9.06** 	  	  
Stimulating Companionship -0.11 0.11 1.02 	  	  
Help -0.16 0.12 1.62 	  	  
Intimacy 0.003 0.13 0.001 	  	  
Reliable Alliance -0.08 0.09 0.71 	  	  
Emotional Security -0.02 0.13 0.03 	  	  
Self-Validation -0.02 0.12 0.03 	  	  
Note: * = p < .05, ** = p < .01, *** = p <.001.  df = 1 for all models.  
χ2 = Wald  χ2. Full model:  DV = Intercept + Extraversion + 
Openness + Conscientiousness + Agreeableness + Neuroticism + 







Summary for Openness in Friendship Outcome Models 
Variable B	   SE  χ2   
  	  	       	  	  
Closeness             -0.01 0.08 0.03 	  	  
Satisfaction -0.06 0.09 0.39 	  	  
Stimulating Companionship 0.09 0.13 0.49 	  	  
Help 0.04 0.14 0.08 	  	  
Intimacy -0.15 0.14 1.08 	  	  
Reliable Alliance 0.14 0.1 1.91 	  	  
Emotional Security -0.06 0.14 0.03 	  	  
Self-Validation 0.18 0.13 1.89 	  	  
Note: * = p < .05, ** = p < .01, *** = p <.001.  df = 1 for all models.  
χ2 = Wald  χ2. Full model:  DV = Intercept + Extraversion + 
Openness + Conscientiousness + Agreeableness + Neuroticism + 







Summary for Conscientiousness in Friendship Outcome Models 
Variable B	   SE  χ2   
  	  	       	  	  
Closeness             0.02 0.08 0.05 	  	  
Satisfaction -0.11 0.09 1.39 	  	  
Stimulating Companionship 0.03 0.13 0.07 	  	  
Help 0.12 0.14 0.77 	  	  
Intimacy 0.09 0.14 0.36 	  	  
Reliable Alliance 0.14 0.1 1.78 	  	  
Emotional Security 0.05 0.14 0.15 	  	  
Self-Validation 0.15 0.13 1.34 	  	  
Note: * = p < .05, ** = p < .01, *** = p <.001.  df = 1 for all models.  
χ2 = Wald  χ2. Full model:  DV = Intercept + Extraversion + 
Openness + Conscientiousness + Agreeableness + Neuroticism + 










Correlations Between Closeness and Social/Psychological Outcomes at T2
Variable 1 2 3 4 5 6 7 8 9
1.  Closeness - .08 .17 .05 .37*** .51*** .32*** .36*** -.45***
2.  New Casual Friends - .55*** .24** .28** .23** .19* .31*** -.18*
3.  New Close Friends - .57*** .37*** .23** .24** .31*** -.27**
4.  New Best Friends - .38*** .24** .18* .18* -.23**
5.  New Friend PSS - .46*** .39*** .43*** -.49***
6.  Total PSS - .53*** .46*** -.67***
7.  Satisfaction with Life - .67*** -.60***
8.  Happiness - -.67***
9. Loneliness -
*p<.05. **p<.01 ***p<.001








Correlations Between Closeness and Social/Psychological Outcomes at T3
Variable 1 2 3 4 5 6 7 8 9
1.  Closeness - .18* .12 .002 .29** .44*** .26** .30*** -­‐.31***
2.  New Casual Friends - .60*** .20* .20* .20* .29** .38*** -.27**
3.  New Close Friends - .51*** .15 .22* .31*** .32*** -.36***
4.  New Best Friends - .24** .23** .13 .19* -.37***
5.  New Friend PSS - .75*** .40*** .38*** -.56***
6.  Total PSS - .50*** .48*** -.69***
7.  Satisfaction with Life - .70*** -.58***
8.  Happiness - -.63***
9. Loneliness -
*p<.05. **p<.01 ***p<.001





Regression Summaries for Closeness on Social Outcomes  
Variable   B SE B β R2   
Time Point 2      
           New Friend Support .30 .07 .37*** .13   
           Global Support1 .97 .19 .43*** .27   
Time Point 3      
           New Friend Support  .33 .10 .29** .08   
           Global Support1 1.17 .28 .42*** .18   
           # New Casual Friends .01 .006 .18* .02   
       
* p < .05, **p < .01, ***p<.001     
Each row represents its own regression model.  New Friend Support = PSS from new 
friends.  Global Support = PSS from entire social support network. 







Regression Summaries for Closeness on TP3 Psychological Outcomes  
Variable   B   SE B   β 
	   	  Loneliness  -.13  .03  -.31*** 
	   	  Happiness1  .13  .05  .14* 
	   	  Satisfaction with Life1   .12   .07   .13 
	   	  * p < .05, **p < .01, ***p<.001. Each row represents a separate equation. 
1 Controlled for DV at TP1      















Administration Schedule 	  	   	  	   	  	  
  Time 1 Time 2 Time 3 
Demographics ü 	   	  	  
Big Five Inventory ü 	   	  	  Communication Quantity ü ü ü 
Communication Quality ü ü ü 
Friendship Closeness ü ü ü 
Friendship Satisfaction ü ü ü 
Friendship Functions ü  ü Satisfaction /w Life ü ü ü 
Subjective Happiness ü ü ü 
Loneliness 	  	   ü ü 
Perceived Social Support (New Friends Only)  ü ü Perceived Social Support (Total) ü ü ü 
New Friendships Developed 	  	   ü ü 
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Figure B3. Percentage of participants who endorsed their best friend from high school as still 
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